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ft Ki ib ?pj , w u n\ , ?t « , rti ft , & Mf « ft m , « &i A>J , tf * 5 > , ^ V X ^ U - > 
ffj , '"'j mm. & & m & z m n s n s fk w « in ^ An m * s is c £zwm£ t %> . m >r m i & 

<b 5 9C)P tJ s n /j-> - XjTi iC ilC « CD SI $ 4*5 o 

[ an * m 6 i ] 

Hi * 3 - HtSftA CD £1 % CD Jf5 tR . IH -t2 /II <D 3M S , 7' Yy^t, W ffl O Si , «j ;E 
/c 7' 'f i/+ K 7 > 7 T y -f — > •) > , -r >r /U ^< -f 7 7' -y 7 Si ffi , n > -> - v — , V _ 40 
a 7' , x * > 'r >'' Sli ffcSCi:* W JSttS, US >R 41 1 6 60O ^ n ^ — m \c 3d fS 

® ai « o 
c m a< m e 2 ] 

'r -5 ^- y n m tt m <d y r 7 m *i «*sftii/'fy r -y 7 «i &, & c tzvtmt t a , 

i?M sR i/i 1 0 6 1 cd i ^ T n • rri ic 3d cd »l $ % 0 
[ 3!I >R JW c 3 ] 

vx*vT*«a«ia* w « i: -r * , m * jh 1 ^ 6 62cd ^ -r n - m ic m mvm i& m „ 

[ ml JR IH 6 4 ] 

ffi * JH l % 63cd -f ft - m ic SB ffi cD ffl j£ to % >r 7 ^ > % S K ^ ft f a C £ f? tf > 
'r 7 -7- V 149 St * * -T 7 7' -y 7 L T ^ ')' t S fc 46 © fk ffi 77 Si „ 50 
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[ m M m 6 5 ] 

m * m 1 6 60tJ ct 62 S ft U 63 ft 3E « <D ffl fig ft * H ft 16 ft tSC fc^^O, R| * y< ft 
* T -y ft L T ft 7 ft 7o ft 46 CO ft ffl ft & „ 
[ Jff ft 4 ! i 6 6 ] 

i^J - & *fc ft , W ft ^ ft ^ 7' y 7° £ ft ft ft yftHOiifi ft ffi ft P W ft > '>ft< Kll © 

3a j£ 'it. # v v - *> ct / ;t fc a ft * < a ovKn*4i ¥ « ft fF * ft » a « flc ffl 

ft ^ ty , ft ft V F D e <y * nj f J ft ^ JJj ^ S "J' S ffl fig 4*1 ft » '^HHfcifitttt© M ft tt *t * ffl 
[ 33 JR Q'i 6 7 ] 

Iff ^ p. tf K L ft M £ * U 3 to «fc tf / £ fc U 1$ « i£ £ * M Si ft S 1 ft) t? , IS jj< rtf l p, 60ft 10 

HE « eo ILL fig ft & ^ ty V X tj -5 * ffl ^ S fig ffl c> 
[ Sf >R JK 6 8 ] 

Iff /> £ 421 M L ft M 2 « fti *j J; tf / * ft ft Iff <0 M £ IS f Si ft 3 II W -J? , '>&< tti ffl co 
32 ®S '14 # U v - *s XXI/ M tc (1 ft ft < ttl ffl (73 y -y * X * ft Pfl ^ fa ft ft 55 S ti flf & » » 4' 

(«: a ty > f- + V h n tf y y t>I *?i 14 ¥ft*g fj' S ffl j& % fc . H W fc ul£ *S « o W ft li m & ffl 
v -5 <Ui ffl o 



[ 5g HJJ « W Ml ft lUJ ] 
[ S M5 ^ If ] 

[ 0 0 01] 20 

* 52 UJ O M WOtoli, N>J f± IS » t J2i 1155 # y v - *j XXf / * ft « y -y ^ x ^ e, }1 w 
2 ft S ft ft 4% * ft PI? ^ m \c n'r- 55 <* ft ^1 2> »t » ft K a ty , f$ k ft ffi /> I? |6] co ffl ht % ic Sb 
Z> „ i£ ft , ft 56 UJ] O ft MB <D Xy t O H , C CD ffl % * ftU ffl LT^y V -y ft * ft ii >r v ft > 
^ K * ft St W T? ft 7' ft S ft 46 « ft' tt; Vc Sb& o ft % iPi «fc s $M ))3c % to J; Xf ft J* li > W- fft « K 
ti »Kk h « , H ft Cf ft « > IU? s fi ! ;i ft . ft to & XS PA ft E (*: cD ^ [fti ft ^. ft t © ft if « 
ft y ft > % EI * W K LT^5 o W K , ft 56 W H: v X ts =j ic M t4tO?« « 0 

[ W M S ffi ] 

[ 0 0 0 2 ] 

ft 5g HJj ^ J; ^ ffl )& M li , ft , ft JB x Iff ft if <0 ft -j ft > S IR «t * n - h ft S ft 46 « m M, 

<d m m , w t nf 3 - h ffl ffl ^ fttvx/jy), 7' -< v ^ ft x « ;u <o m & , « *i s ft n r ^ ^ 30 

•v F'ft 7 7' > ft — 5/ -i y . ~A'< ft >r ffl * -Y ^ T -y ft ; Si .m , n > -> — y — s v ^. ft n. r £ ft 
14 X ft > ft V ^ ,'„', CO >f$ fig T? ffl (It L W S «. CO T? & „ 
[ 0 0 0 3 ] 

£ co ft -y ft >SiIft a - h ft ft 46 c?3 ffl £K ft tJ; N ^ft' -y ft ft? /;3c ft , ft Hi! <& L ft ft 
Ml 2 h -y ft n - h i: t> «P fcE ft * ffl ft, <fe * ift4 > iff , Irl ft * ft (4 ll«MJ-h^y 
h ( £ ft (4 ft 7' ) )l j c?3 ffl Ji3c ft T* ft o T & «fc ^ „ 
[ 0 0 0 4] 

^ ffj y> !B? ft (4 , ft v ft > ft n 0) ft 7' ffl ffl l& ft ^ ft ti ^ ft ^ 7' -y ft ffl ^ ft ft *£ Hi! ft ffl 
1>T. C ^ L ft ffl ^ ft co ft ffi 14 & & ft tSCi m 5EP 'C ft 5 „ 
[ 0 0 0 5 ] 40 
chfco^ r (4 , v x * -j> ffl ft k ££ ti ft ffd ft L X Iff ft M < ft < ft & vh ft ft ft* Ki: 

«f UK ¥ 3-151613 ^ ^ W ft V > T » I r ft S 0 * ft , Mi »S 57- 1 587 H ft 'ft W ft ft XJ Vf \'M >]'■ 9 
26351 8 ^ ft W IC (4 , ft 1'k ft f& fflc '1' ft li W £ 7 'S V ft * ft ft <D ft y V - £ ft ^ ft V X * ft 

ffl ft ^ $ nt^ « o 

[ 0 0 0 6 ] 

ftfj «2 K , WF INI ft 6-9310 r y if ^ ft J; Of W R3 ft 7- 1 79323^ ^ ft? K (4 . 7j< 14 » ffi ffi * ft Ml It , 
Wf ft ft ft p > Hi » 4: m IU 14 jJ? U v - £ ft a ft v X * ft ffl fig ft ^ ;ft i '<! 1i T l 1 ^ „ 
[ 0 0 0 7 ] 

3f ffl S! » Iffl m 28174 77-^ ft (4 , ;J? 'J ft P tf ft > , PET, si? >J 7' 5 F ft ft y 7' 
~ F 66 ft if OA- fig ft ft ft ft A :i: o si? y v - ft ft fig ft ft s m HI ft ftr ft ft ffl U ffl fi3t ft * ft (4 50 
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ft ffi iffl 3E « S ttT VS„ 

[ W fF * IK 1 ] W ffl ¥ 3- 1 5 1 6 1 3 i-J- 

[ W 8T f# ffl OS 57 - 1 58 7 1 4 ffi 

[ X JK 3 ] W ffl ffi 9 2 63518 

[ # f F X (Ik 4 ] W IJH ffi 6- 9340 *§■ 

[ ffi 5T X IK 5 ] t# ffl ffi 7- 1 7 9 3 2 3 ffi 

C ffi ffi A UK 6 ] 7 7 > X W ffi Hi Si 4i ffl IB 28 1 7 4 7 7 9 

[^sii7] ft #i t# ffi- aj m ffi m m 69 2 1 2 1 7 ^ 
[ w IT x wt 8 3 m *h w ffi m is a ffl SB 68 6 8 5 8 # 

[ w m- ffi m 9 ] * a w rt sb 54 7 2 7 98 ffi 10 

[ ffi: 4$ 3T ffi iiK 1 3 R.PIGEONffi J; ffiP.ALLARD, Chimic Mac: rorao 1 ecu 1 a i re Appliquee, 40/41 
( 1 974). SB 1 39- 15813 (No. 600) 
[ «p iff 3c« 1 0 ] * 1.1] m ffi 215 3802841 '<> 
[ f$ ffi * IK 1 1 ] 7 v > X M ffi !ii Kfl US 2079785 Ej- 
[ W ffi 1 2 ] ft fN «f ,?1"- Mi S'i ffl SB 03 6 0 7 2 8 fj 
[ W ST il 1 3 ] UK fH W iff- fli ffl 4i ffl SB 05 4 9 4 94 ffi 

[ffi 3T ffi itiX 2 3 P . C o u s o t ffi J; ffi .1 . I. . G r o s s i o r d , r C o m p r e nd r c la r li eo 1 o g i e D c la c. i r 
dilation du sang a la prise du betonj , EDP Sc i cncciU IK , 2002ffi, SB 1 6 Yi ffij; ffi SB 1 
7 ffi 

[ ffi Wf iff- X i)K 3 ] C. Couar ra/effi J; ffi J . L . Gross i ord, I Initiation a la rlicologicj , 20 
SB2I&, 1991 ffi, Ed it ion Lavoisier-Tec 1 Doc. 

[ w i?f i 4 ] m m w ffi n\ m & ffl m 84 1 7 5 2 ffi 

[ ffi ffi ffi X liK 4 ] Mineralogic des argiles.S. Caillere.S. Henin.M. Raut ureau , 2nd ed 
it ion 1 982 . Mas son 

[ J I-: M 3TF A it 5 3 CT P A ( SB GJfci , 1 9 9 5 ) 

[ W a'F ffi liK 1 5 3 ft *N W IT 1.1) SI 4* IW SB 02 9 5 886 rj 

[ # 1# fF X fiR 6 3 G.Fonnum, J . Bakkeffi J; ffi F k . Hanscn-Co 1 1 o i d Polym.Sci 271, 380.389( 
1993) 

[ W ST X UK l B 3 ft ffi M liT Hi Si & ffl SB 7081 1 4 9 

[ «f ffi X SK l 7 3 * l?l W ffi SB 57 8 3 6 5 7 sj- 30 

[ w ;it ffi i*k 1 8 3 ft fii w ffi m Hi ffi ffl sb 74 9 7 4 7 rj- 

[ Wf ,-i'F X M 1 9 3 ft *H Wf ,!T Hi fel 4> DM SB 74 9 7 4 6 '■} 

[ fi? HT A 1 2 0 3 ft *N M 7,'f Hi Si 4i DM SB 92 3928 

[ M .TF SC M 2 13 ft m W ,!T Hi SI & DM SB 93 0 0 6 0^- 

[ W ,!T X M. 2 2 3 7 V > X M ri'F (Li ffi ^ I1H SB 223 230 3-^ 

[ Rf nT X UK 2 3 3 ft fN Wf *f Hi Iffl 4i IJ1J SB 55 7 1 96 v-} 

[ «r 3T i UK 2 4 3 ft fN W 3T H i Hi 4i ffl SB 1048282 *§■ 

[ #W aTXSK 7 3 r Encyclopedia of Chemical Technology, K I RK-OTIIMERJ , 3522#, SB 
3IK, 1 979, WILEY, SB333~ 432H 

[ ft W ,iT- X l*K 8 3 I Encyclopedia of Chemical Technology, K I RK OTHMER J , SB 2 2 S , SB 40 
3IK, 1 979, WILEY, 347 - 377 W 

[ 52 m <T> 159 ; 3 

[ 5g Ufj m Ui L X -j t -v Z> M 'M 3 
[ 0 0 0 8 3 

M « , IK Ml * & i£y ffi «9 ic t± «9 SiJ 4Sii'p LT W M 14 ^ f# /c -tf , tl M^^^^^M 
^ ffi L *f> T J; 9 tLT«So Lfr *^ 6 , t Kn^->xf ;|/-fe;WJ-XS^lMil 
* tc fi£ 3- -4" 3 h li Kl # 5 S < 5> Kt*ft<44J/7i't-t««i:i: ^ K 6 T „ 
an it ib m i& % * >r ~; -7- > % m ic m ffi t zmicWi m ffi m c (if 6 ft , 'r -r- y»I« m 

[ffi T IK ffi « l''J * ^ ^ ffi, H'J a ffi T if' S tt T L £ 5 /c A6 , ^ ffi {C A ^ A< T? T , &{ Hi S tl & & 
ffi- & ft ffi. ft-: (c M 85 # ^ ffi ck 4? o ffi t v x fj => o) v fct , ME III o ffi f& ft iiffi 11 ffi S < ffi 50 
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s #j * a> s * ft is if m 6 ft ft" , t§ - -c* u & < 4 o r l s -3 0 

[ 0 0 0 9 ] 

w ft , i«xo<ovx*7 $n tf m x itmtt&< ft a «j * $R tf t% <o t* ft % ft m w ra -<? * 
t> ft s Ac * , c © «ij iii * m m ft « m. x s i# ft s -e s c £ it x # & ^ „ ft ft m © 'jticmm 

[0010] 

(S£ * tt «r « $8 Hi * S5T tr v x * -5 ffl fig % T* W 6 ft 3 0J * » , W ft W? <o It Ac 0 tf v - ft ft a r 

J? ft fit k I O^-^Uti 1 0 ft & -j t L S ') , x ^ 4-5 «fc a" / S Ac a fi 1^*3 J; ft / £ Ac (i /J - 

/]/ L Ac 10! © 4) ^CiiftfeJ^UW ft 1? 3 if ft * V * c ttf&^ 0 
[001 1 ] 

L t ^ -3 T , ffi ft Ac ft fi± U £ - tf O & ^ 31 <0 © * ft ft 7' - y 7° {± ± If t tt f# £ C 4: tf '(? 

* 3 ft fit '#1 % , W ft v X ft -ft $11 tf m K ti ffi g tf & & „ 
[0012] 

* ft , aa? t^^ti $;e l Ac w fi -e im £ ft acs< tt $f£ * ftt? © a- tf <=. if. h ft «s^t tf 

6 o S- Ac < *Z HU W ft M ^> >6 L £ <0 ft T 13 il Ac ?5j * * ft tf X & Z> v x io •? 81 tf^fc 

[0013] 

c « «1 tf » U i b (c , 10! ftifo'r^^>Sll»k:L -j ^ 0 M ^ t ^ J t o t* fe , ^ 
v \c r s e, -f ic m fi$ RS T m ¥• ^ ft V ^StOfS ft ft tf & 6 & ^ „ 

[001-1] 

* % HJ3 O B W ti , 4: tJ ft C '3 L Ac 'A! )g tc *S X ft. iE L Ac S ft- * Ac "J" C t ft S „ 
[ ia MS « IK -V « Ac 46 © ft 3 3 

[0015] 

ft ISA 56 HJJ ft fjti, i2 n. -At V v - ft «fc tf / * Ac (i 7 -y ^ X bIIRiti5'>4 < fctlS 
<D it & W * 3" ft "J" S , ft ft V h fJ fcfty ^ nj ffi ft >j$ Jift Si f Z, $11 tf % ft % «f^©litt*fflV^ 
S c t X , ^ $tt W ftl - ft ft s RLT^ 3 ^ ft ^ ft ft -5 ft > % H («F ft Wf ) * £J - ^ o ® ^ 31 D 
(ft -ft; 7 7 ft T- * 2. $11 tf m % n £ ft S C tk M Mi L Ac „ W ft, C © ML tf 4^3 AW X /J ft © 
*B ft > m<D$ ft ft O 32 v 4: ft <he m ft ft , fH ft ft L Ac Ifi $11 # UN oftlAfti ^ ft 4i ft Ac B 
X '& ft I' a „ L Ac ^ -jX s C ft t> O $« $i ft ^ ft ^ -3> ft Ac 5» ft ft 113? 5 fll M ft fiE ft' Z> C t ft 
Ac 3 o 

[ 52 nj] ft 'ft fife ft s Ac 46 © M ft © ff^ ftg ] 
[ 0 0 16] 

2 6 ft ft ffi CI^Xc, * 56 tUJ <D ft. gg © t> £ o (i , ^ ft W ft W $« « « NO $« $tt t 33 185 'ft 
:3? U v - 4o J; ft / * Ac ft V >y ^ X ft G 31 3 ft * ft Ac < £ t 1 ffi <D ft ft t*j ft ft ill! ft W ft 3TF 

Bznzmt*- <v ft ft ft , + y h V3 \£ <y y nj m n. w m ft a ft a $n tf % ft <& -& „ 

[0017] 

* Ac , * 56 HJJ © SOOt'Jll, ± 3i ; L Ac J; -3 Ac $M tf 44 * ft •=> ft > ttl K ft ( fJ ft 10! ft ) *ft 
ft "d" S c i: -Sr ft ft , ft 7 ft y M , W ft Uil * * ft * 7' >v ft L T ft 7' "<r S Ac 46 © lb fit ft j£- ft 

S o 

[0018] 

ibft ft 56 HJJ © i JiE © ft t -s> It , - ft ^ ft . W ft ^ ft 0 T "j ft ft ft ft > t% K « m 

m k as -i- a w t? , ± 3iH l Ac j; -3 ft $ii tf % ft m m t & c t ft & s „ 

[00 1 9 ] 

G ft , ft 56 U>] C±lOt>i:'Jtt, i^J - ft M ft „ T y ft ft ft ft > % S © sg 

iftl ft JKS ft iU W T , ft ft < i: t 1 m. o) B IM 14 '4° V v - ft ft ft / $ Ac fct ft ft < fctl ffl © V v ft 

x ^ 'i- fi ft w ft w -ft 5 ft f# s m f* ft f?r ft , -/- ft v h n tf -y ft ft si I* >}4 m * 9. t % $§ tf 4% 
ft , ft n m ft w m w. © mj ft mmttm^z z tic$>z, 0 

[ 0 0 2 0 ] 

ft ft * 56 IP1 0±Ifl)DcOift ICS A -1 e8SLftS**»i *J J; ft / S Ac {± It OiS 
MM ft y W T* » ft IE ft T » L Ac «t 5 * $11 tf % ft # ft v X t> ft * ffl V> S C ft <fc £ „ 
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[ 0 0 2 1 ] 

iet^ *»wo±iothtott, m a* 6 5i s l ft m £ * n & *$ £ t>* / £ ft t4 m ® 5i b 

* x * «fe II ^ W k: if £ *U# -£ (& 1* M' ^ t? , -7- * V hnfcT>y*RTffl'ft*aiJ#S"rS81 
% tc . as ft W k «: S3 ® N>J tt Hi ffi * ffl ^ 3 C £ $> 3 0 

[ 0 0 2 2] 

* 52 ffl K J; n (f s c ® ffi i& to t4 , 'Jl H « (c fl ffil « ® HU ft Hi It ft # t? „ 
[ 0 0 2 3 ] 

*# H'f sS * ® IE ffl * 3" ty 4: H9 HB ffi k: % Sfl ft 3* W ft ffi ® "ffi $ & * « a , ffi (c -3 

T U *# id ffl ffi L ft ^ ffi 0 ft ffl ffi ft J (25TC)tT ffl tL L ft t ® £ L X H ft ft „ 10 
[ 0 0 2 4] 

I Hi ffi j 4: ^ 3 J II 38 (i , M <* Lfr o uK g DT'fcot, D J: 0 t, L® 7j ffl !iS t S < . HI ffi ® 
Kr [ffi t rt Jfi ft S PJ ® i£ & *< I) td ft & to {* Z M ttt^ fl W * ft ft v ^ „ NfC, L/D ® it ( £ ft 
(i 7 X A ^; h It ) * 3 . 5 £ 2500® iHT'IK L, 5 £ 500 ® IB ffl X 3S 4K[ "j" Z> £ (it IK, 
5fr r> 150® ffii ffl t? M K "J" % 4: ft fc ~ )H «t ^ „ 

[ 0 0 2 5 ] 

ffi ft ft J; V ^ ® f4 . M S ft 0. 8mm ft G 5rara«0 Wmx 3b b , 1 mmft £ 4mm® SE ffl T? £> 5 fclfS L 
< , 1 mm#> b 3mm® WE ffl T' & S £ (if * L < , 2mmT* & & £ Sfe-MH 1 ffl — ® liSO & 

T- , la «fe ® m f- /j [«j mi ^ wi ic w -j- ^ m m 4s t* ® is 4: Hi it is ® t- ^> ffl m -r & m m ® s ¥ 

73 + 'L^ M .h & S i: ml ffi US £ * *S ^ U £ ft "T ft Jg a s 1 5 ° * «S (C ft <0 , l«*ft®ft¥73 20 
l#0 ip 'L -1 «1 W -j- s H H (c K> /c m IS! ;,U t? ® fg T- » tc ffl Ml t^ll ® g T- /i ft 

tp >l> « .1: ^ d& a .',( - 7j ® ASS * ®i & m £ ft "T ft JS *M 5 ' IX T K ft » J: 5 ft Hi ffi *^ > M 
m m. M T- '> ft < t, 50%* ,»,' 46, Hi Mi ft ffi x '> ft < 4: t, 75%* i" 46 & t jit * L < , Hi ffi ft ffi 
T? '> ft < 4: 90%* A" 46 S £ ft 4b- — gj;l>„ 
[ 0 0 2 (3 ] 

±xli L ft ft ffi (J: Hi ffi ® i.6J ffiS 4: Hi ffi K o ft M' jfi fcfcfe^TillSLfctO T' h K> , ^ "J" 2 
C ® 19 n « 3 ffl ® rllU 5I£ * -J X ffl li£ L ft ft ffi ® ¥ Kj /jM5° U T KftSi: (it ffi n X 3b %> o 
[ 0 0 2 7 ] 

«r ^ % m ffi ® 4f ® a'a id 1 1 1 "( t m m w is- * ® ft ffi * ft •? c 

[ 0 0 2 8 ] 30 

* fl'- W 3T ti', m K 4o v T > HI ffi ± ® - (c v>T^ Mi A< B feic 'J' S ft ffi 4: {4 , Hi ffi ® S 7J 
Inj M-' >h « ^ *t -J" s in'/ iE Hi ffi h ® - & X ® M 4: , tni ffi - ;S KifiP ft ® Hi ffi ASS i: Hi ffi J3 ® T- 
ft K ffl y-j "J" £ H ffi ® M F- ft ffl Mi <l> M ± td « S ;,U 4: * fe'i -S> W. £ ft "T ft ffi T* « ., 

[ 0 0 2 9 ] 

m n s m r& % ic u a s n s h ffi « ffl - s s ® h ffi t* & s ^ ^ h m k. & i ® ® l ^ h ffi -e 

* s „ 

[ 0 0 3 0 ] 

£ s Hi m ^ ujj •■)• St, 4 5g na «t ti (4* , Hi ffi ?1 ffi l il ffi % X Hi ffi * /> K ■<* -ti ft ASS * 
l/VX <S 4i 2 . 5 ii'i X fli !L'f * M ?X Bf ffl ft §ffl fit M T K T »I $ L ft « ft £ » Hi ffi ft ® A" ^ t" ft 
t.^ ^ Hi ffi ft ffi t 5 m ffi ® '> ft < 4: t 50%^ ± iE L ft ft ffi 0k n- * rfi ft Hi ffi. ft ffi t? 40 

Hi ffi ® '> ft < 4: t 75%// c ti * iff ft -J" 4: (it * L < , Hi ffi ft ffi X m ffi ® '> ft < 4: t, 90%^ c n 

* ?iK ft f 4; ft *$ - JB «fc v o ft ffi ffi * >R 46 £ RS ® M ffi {4 Hi ffi ffi /j^ ffl - T- 2 « ^ ® t ® T* 
$> 3 /oft C ® Hffi S (4 0.8mm^ G 5mm® 3iE ffl iftl T <0 . I ^ 4mm'e -5 4: (if * L < > lmm 
^ P. 3mmT Jj 5 t (ij' H(, 2mmT ft S 4: ft 4o — ® J; f> „ 

[ 0 0 3 l ] 

»i ^ * ft 3 « (* (4 , ft 4; 7, VS. * ^ , ^7 U ® 7j< 14 y ;U $ fc (4 '& iE ft £ ^ 14 'J 9 H 
> ® M< 14 y ;i/ ft 4ft H ffi * Bk » t»ftS«5c 4; ® X £ & '?$ Wl SS fa X & & a Hi ffi * ^ ty ffi 
/;3c % * £ ic m £ ft S c 4; t ft fig T & S o P H L ft ffi % I ft (4 ft f& ^ ® M n * , X 9 ft 
K fc ft v X ft - X V «j ft' 4: ® ffl ic m * , U v X IS * 2.5§f^ ffi 3SF * »J ^ ft ftl ft «fl At 
M -C * SE ft & c C C X li ^ ffi Sf X 3b 2, fc 46 M ffi £ & * m ft 2 C 4: t» ^ S 0 50 
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[ 0 0 3 2 ] 

ft is „ * 5g W © ft <t% CSJ&S ft SttttttMttlllt^ LTt^iT*, M 14 

tfi ® \c m m m m. ^ b* tc a> ft o * 4s © a a- a ;v - y ^ -e * s * s m © m. & m \c ts vy &m 
itiiS^a & co t* £> s o 

[ 0 0 3 3 ] 

flgftO^icA^it # 3£ H W t £ ft "T S cfc a a * f, H W tc fit t * o T <' T 

* ft % IfiC *8 « T' <fc S fcV>*SJg«*SI»LT, ± ffi IC TSJJLfcftfi* f4 ^ 3 £ £ ft S „ 

c © ft a & ft- ic ti . * ft m © m a. m x m ^ s ins m © x -> t^iftt^xonn* t ti a 52 on 

CtJ^Tffl IR L ft \A © 5> * ~ # X Si ItSC t ft if SI IS T? * ft V IK «t O » « ft* £ W £ 

n ti^s „ 

[ 0 0 3 4] 

£ c (c ii- »: tc a? ^ % t , a % m © m m mo) mm tf mrcZK \) n a ft 6 ft ^ ft s * # « , 
ti *tt © m im tf v>thc % h oy tc itt ttt « © « is c m ft £ ft & , iio m « * u ft t a c t tt 

[ 0 0 3 5 ] 

tie * li ffi co ii m -e « , r a ta « © x -r ^ -y * i <o s -it n -r\ J; o t * ?e t« o ffi «r % 
co gi m ic w -r s ft j& * u «a§ /c s n ^ s , m * js < -r a ss t# z, <i ttf v % K^rztbm m 

ft tJ: ft & ft i/V, 

[ 0 0 3 6 ] 

"j m r± & sb z> m * ta m <vmm&t>tt>tmm w o 0 ^ -e n ft < , it m. n m & m ft e co ^ 
» ft« f* «f t a ft a t tK te ^ a, -e tv - v w m & ■«* ft n$i\ n * s < -r s n s i± w 6 ft 

-<f , Iffi co Fi ft H jK < ft 5 0 c" < <fe »3 ^ ft ft it 'ii T & a , * 5 g Iff] tc J; S ffi, B % B tt f* 
ft ft ft «• < T ifi IS CO M fl hQ OX/^'yf^lc/c^Satff'^ ft ^ ft A s <fe S fi£ * S 

co m m « ft & , ^> ft t? m & 0 , n ts « 0 0 « z m ft r* 2 ft ^ m 11 m <d x y <y -r >r ft 

[ 0 0 3 7 ] 

I-. m l ft w -4£ 03 ts Hii a- s ti ft * m m o ft 1* % « ft a 1* ^ ti , v x * -5 © ty a- t- * 

ft fcf ft \C ttj - A" o JS ^ill'JO^'f ^ 7 -y "/ ft fll ^ -J" a t, O T- So Z> o ftiC % c « ft ^ % <£ 
10* *ft fli -T % , m 14 M m ii 4< Mi H'J k: K B £ ft S O 'C « ft < 11 ^ Btt^Tfi t? a fc ft a 
., 'Jt? I??, , * IW X S ft % >£r )U ^5 <t , rd ^> A> o il£ «S tc [(1 to 5t A> @ tf S B IC ft S , ft 
r& m ff> « W cj Hi *tt co to ^ if T* , M* * M < a * "e ffi 46 t ^ i/ -> 5c/j ££ A< m p> *i S „ * ?g n/j co 
ft j# 44 "e ti ft I A X j m * # it a «i 4: W ft ftg ft a ^ , c ft n IfJ 14 o 

ft li Hi ^ ^ s ft ft fie ^4 K ffi o ft i;3c m X*li±< t o r ^ ft (tftcttf* a „ 

[ 0 0 3 8 ] 

A ?g IW J; S v X yj -y ft ;Jt ^ * m ^ a ^ % ffl 14 © ft v> ts - ;1/ L ft li m & a tf fiG * S W o 

ft JjtJc % T- « «r K W ft Q m < ft X ^ Tc m ^ is <fc C? / * ft U K V 1 *J X If I £ ft U ft 

tUf © JU & T' 'j "Cfj , C ft * '/u '.ittS< L T 35 L S O iff! t? B3 JS ft % * * W 5Ct ^ "C £ a 

[ 0 0 3 9 ] 

A ^2 IW iC X Z> V X yj -3> ft /;X ftTii, M IS A^ ffilf O Jfc A^ & i'E ft K fee T IU? * 5*u ^ K riLT 
.1 V> a ft 46 , HS T- 14 Ml fg ft* M *. ft «fc 3 & T H*^^tcaS«[*-&Silfc A< X * a 0 
[ 0 0 4 0 ] 

c ft f> « li ffi ti , 'it -oUT'J'jTtitft, ft t ?L li M ft ft t « ft £ f»J A ft ^ * i: 
46 ft t O X So-jX t «fc V « * © 0 V JB ffi O * "/ Ko^Tti1$(c HI ft ^ s > & <? ft a m 
4 o) m m ic iti C X Wf ffi tf P3 S ft ^ ft 0 ( iE 73 H5 s -A ft JF5 * ft (4 A ft ) ft i: 4: tJ" Set 
A* X & S „ fflS a- ft 11 J; V £0 {± , Ki © W ffi (li It © M £ ft [p] © «i tc is ft rr ffi ) T* ^ ft © M 
£ 1.1 7j © a £ L2(L2tilili © FA » ffi ij ) i: tC M L X , LI /L2 (L 1 /L2© it ti Kff ffi IK ffi 

Et (flattening factor) £ & »P- If ft S ) AM IX ± ^ ft £ ft t> £ 0 ft ^ r$ X <5o Z> „ 
[ 0 0 4 1 ] 
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w t . ts k * [«/ c a w -e ik ffi <d m m a & ^ ** * tjf / s /c ti m e ^ -c & a « 

[0042] 

W tc , CtlbiOii ti M £ (L) 0.8mmfr 6 Smm'Cfc ft ti* <fc < > lmmfr t> 4 mm CO 8B H T* $> S 
i: ft? £ L < , lmm^b3mmt&l) fcftfc-lJcl^o It© RffiC Ot^T ti ^ g ( I) ) ^ 2nm 
5 500 /z mtD IB [Jg fC & & [<J (73 i|i tC A ft l£ J; < > FJ <D W S lOOnmfr G> 1 00 \i m<73 (B [ffl T'SSk 
!if S L < , 1 /a mfr £ 50 ii m~C & a £ ft ft — M £ ^ 0 
[ 0 0 4 3 ] 

Wi ffi <D W 9? /i£ ti *r ~ — ;V fu ir - — /I/ « & 9 km & tz 5 cd ffi S 

# y 7 AST* ,=Tx LfttOTJSSo Sf S L < ti , ^KRUHW^rfflV^SIilKltitt ffi lltfO.l 5 

£ 30 "r — — 71/ CD Lffl O t> co T 36 0 , 0.18 5 1 8-r — — /I/ T?fi8i: % 4o — IB J; 0 10 
[0044] 

c ft co IS ffi ti 25 "C T /]< fc >P m i* T? & a i: ffi & # J; ^ o 
[ 0 0 4 5 ] 

c cd Hij ft m ffi ic o ^ T ti , U :n Xf/K ;PJH^>, 7 i> U 71/ # U v - , -J? V * U 

y ^ y , # u 7 5 k ^ e at « <* ft a r> /£ # u v - o « ffi ^ e, a « u- a i: j; < > n \c # 7s ffi 

* ,1? U 7 5 K J: XJ Ti ffi « si' 'J^F- 7 5 K *^ 5 2B tf? ^ i: cfc „ HU NK *E Ci , /fl ffr * 
co l ! i ft S ;l^ U v — a* 5 ft s v> < o ^ cd JH « £ H t ^ t? Ii ffi T ti ft ^ 75 ffi ^ ^ J: ^ 0 

[ 0 0 4 6 ] 

H"J 1 v k « O - - m t LTtt K CD & W ^6ftSWIt«:ft ^ Set T* * S 0 

•r 3. 5j? > K 7 A — ;1/ fct ^ FI BRE 2 5 5 - 1 0 0 - R 1 1 - 2 4 2 T SIZE 3mm ( A M Vfr IS ) , FIBRE 265 3 20 

4 R 1 1 56T SIZE 3mm ( »f ffii ) . FIBRE C00LMAX 50-34-591 SIZE 3mm ( m M Wi ffli ) fcl^ 5 * H'J 

-e hk '>\2 s ti r ^ a * « w rr l t m 6 n s t> o ft 4f <o ^ 'j:af;K 

tWbX X — F *"/ rJ ^ y t> TR I LOBAL NY EON 0.120-1.8 DPI\ TRIEOBAE NY EON 0.120 

-18 DPF, NYE0N 0.1 206 DPF 1 1^*5 ?i li'J "T M 5 tL T ^ S t> O ^ J , f a^^ A-;Wi 
FIBRE N0MEX BRAND 430 SIZE 3 MM <^ 1^5 ^ fiiJ T? » % ? tl T S ^ ^ RLTSbtl 

5 CD ft H CD U 7 a K > 

p -r -Y 7 tt b I <r ;b ^ ;1/ J , I ^ ;b ^ ;U -r ^ J t ^ 5 « fiu T* Ifi 5u J T ^ S t O ft 
if CD U -T 5 K - 7 5 K , 

t# tc ^ -i. # > K 5* A - 7b ^ S 'r y v - ( a fc5 rffi «S ) ^ 5 *\ iiu T IK -55 S *i T ^ S # U (p 
"7i-l/y-fl/7*/I/ 7 ; F)( * /c ti 7 5 30 

W iff W\ JSfi 4i IIH m 692 1 21 7 W , [nj SB 686858-E5 4i« fe J: Xf X H W SF W 5472 798 ^ K 35 
m 5 ti t 0) ft if , U :r. X 7^ /U , 7 y 7 U 71/ i£ U V — > ;J? U 7 5 K b )SI S ft a ^ 

u v - ^ b ft a m m <o m & ftts&umm% u ^ a m m » c <d x o ft us ffi ti . w ai*x^ ?± 

^ I -6 /!/ "7 ^ -r y >J X j , rf Y F n > ^^7 t f 7 y ; X j i: 3 flu ~0 \U Vt 2 

ft t i > a o 

[ 0 0 4 7 ] 

W fc ji? * L ^ WJ 14 m ffi ti % : ffi ffi si? U -Y 5 H - 7 5 K « ffi T* th a „ 
[ 0 0 4 8 ] 

* ¥6 iw tc j; a ffi (?j ffl }& % tc fr ~y a 55 ffi ©c- u >r 5 k - 7 ^ k ti if © «t 5 ft 35 ffi m x 
u >r 2 k - 7 2 ft^'jtu^ *^ . as « ti ex t o — » s c 1 ) t w js ? a ioil m fi * # 40 

[ 0 0 4 9 ] 
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[ ft 1 ] 



NH — 



CO, 



-N 



co- 



(I) 



CO 



[ 0 0 5 0 ] 

C n £ £0 >5 S * # 7' 5 F ti £ 6 , ( I I ) <D ®> <0 & fli (ft ( r 7' ~ F J * {ft ) 

£ 3- 1? t <d x & -j'C & tf? =b & c v, 

-Nil R Nil CO- R 2 -CO- (11) 
[ 0 0 5 1 ] 

c ft 6 (0 77 n ffi # V << 5 F - 7 SHiiSSC, Sdn) <o «t till ¥ {ft ( r 7 = F .1 4i {ft ) 
ft fs ts t <o -z? & ~j ~c i* m ft & v <, 

[ 0 0 5 2 ] 




NH- 



co- 




SO^M 

[ 0 0 5 3 ] 

C ft 5 CD 55 § 0s sj? V -Y 5 F - 7 *K(iS6K, i£ ( 1 V) CO 1011 >H {ft ( F J ¥ {ft ) 

* g- &• t> <o T* & -j r t #? ft & ^ o 

[ 0 0 5 4] 
[ ft 3 ] 



(IV) 




( a\ 4" , R {4 • 'ill: CO ;-y =£ ffi itt * /i< L , R 2 LI : ffi <D 77 ft ffi ffi <& d< L . R 3 ti l-H fill: <D Yi tt ffi ffi * /j; 
L , R, (J: Z£ fiHi <D # S ffi ffi <& tT< L , H fct 7 il i) V & fz l± 7 )l Ji U ± SH ± JS # ?7 "T „ ) 
[ 0 0 5 5 ] 

it t tl a: , r-tj j; tf r, (4 $6 a t , 6^ & iofla <o y< m ? * ft s , KSjnt^Tt 

J; ^ 5¥ S m *i J: / * Ac W 5 £ 1 0{H cO KC /• -£ ff "T S 7'j § ffi © ft fit * «f o , K 01 * ft T^T 
tJ:^ll*S4'>S;< ttl'Jfj*, o , S. N, 0 6 jg « tl 5 ^ -r n UiC £ l f|S] t( ± 
$5 ts — fB It £ ,7< L, R, (± % 6^ t> lOflSl CD 0g I 1 !?* f 5 , RRihT^T t. J;^ S ffi 

» jR f« <fc / s fcji56^?)iofflojs : ? : *'fe-"ra55S»owa*i#o, s«2 n x ^tti 

^«JRW*^ft< ^ o , S, N, 0fr6»J?snS'Nf n Ki 7 £r 1{H JW, ± h €j 

H filli M >j< -J- „ 
[ 0 0 5 6 ] 

J: HE © jX ( I ) k: *j v T , R] s /£ ^. ti , ^ * R 1 6 1 0 cD T )V * ;l ffi *5 <t t>' 7 tl n ^ */ 
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$ tl T I * T t <fc 1 * l o cr> > ft > f» x & -5 V"> W: , &<M%i\ 
ft is a p ft > IJK ft t — FD^kx^^-zHJ: p> 
ftltl^U^lii! « ^ > -tr v ft- £> tl (i* J; < , tc £ 
o T 3 ^ ^ il fe'j 2 tl Ac 2ft C 5M<D8H& ^ & $> (D £. ft & d 
± « iffi itS fft R * ?£li ±L ft 9 {ft * Ac (£ /< ft fi t ft S C £ ft 
[ 0 0 5 7 ] 

w 3d m iej ± ft 28 & -j- s h5 *b - m mint £tl fcf WTOt 

iff L < Ulii] •i^iit, F\ CU Bifto J; I ft 6 UtR 5 
fi ft i? a 1 o W ft. -fl«2ftT^tt J;i\ K #R gfc 1 6 
/U U (ft £ X \l T )\y ft- U ft V £ It 7 tl ft u y « ) ft> 6 38 
a ft ft 7 v it T >l ft U > a ft if tD £ "7 -v fb 7' ;W ft /I/ 5 
It Lt W S L < x 

Ox S b )1 #! S tl S ^ ft n K> 7- x 
[ 0 0 5 8 ] 

TS <d f -r n ft « I I ; 

[ it A ] 



e> ] 0 <D 7 )V ft tl a ct tf 7 tl 

a«snsia«ttiojw± t? is « 
^. y? h # m s-iS a- s ft t± - ffi a m & 



t ~e -«* s 



9S fsj 



tl S Apyyio LX ± *5 «fc Xf I * ft 

1 0 CD Dl ^ « * ft t± y /> ft \k n T IV * 10 

m s ti s m m T- o x iKj -'. « 

91 H * tl 2, II «aT-*44,Ot «c 



c- 

I 

o 



s 
o 



20 



NH 



R4 



30 



R4 

-Si - 

I 

R4 



R4 

I 

Si O 

R4 



( * x -7- ^ x x 7 ;u x -T V 7" d kf ;b ft if x ^ S( l ^ ^ 1 0 <o T ;1/ * ;U a ^ » W 

^ tl £ ) 40 
[ 0 0 5 9 ] 

& ft x Ri 14 x ek U fi 1 ft b 100) 7' )1/ + ;H X ft' 7' ;U n 4^ ^ a i: /> n ft > Mi ft £ — h u 

a tx/i * x ;i/ a t ^ c n w s ti % s si a i o ix ± t? ss? nt^Tt j; i> ft ^ f« ^ ^ 
m a * ft< -j- t, o t* <3o -j t t * < x MtB^«iCi*3iss«, ft a a ft ^ # u > . y x ft > h 

U* > x 3 P ^. > , U V > x 7i-'J ft > ft if IjRiifU, > -tf > f« ^ 2 ft 5 fgftt 
[ 0 0 6 0 ] 

j£ Ac x r, « x ft ft -7 x > x ^ -7 ft > x tf u ft > x y y , ft y U V x ft ft ft ft U > x ft 
v ^ > ft 7v>a^o^SKowa*»o«jisjR*y£{4jis^«*as*^-rt»oT?*-3Tfe 

ft < x c©*jR«|t4 % K^Slft 6 10CD7' ;ft;H(ft i: ft i4ft ft ft ;l/ , x ft )l , ft V ftp 50 
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tf ;U & if ) J:(f7/l/3 + i/ ffl fcApy>S?(F, c K Br, I ) — h nSi: x;l/t^/H 

[ 0 0 6 1 ] 

* 5E IM 4: E> •& » TMii ffl 'J >f $ K-7 5 K L til, IJ >«T'*5 t O 

, 20 ^ y -if v fS a* & & ftt -e 5 ^ ic iffi s ft /t t ^ , & a iMi ^ y & u > s * a& tf a c 

[ 0 0 6 2 ] 

Jff * Li^i R] fct W T ^3 4: S o 

[ 0 0 6 3 ] 

[ ft 5 ] 10 




20 



oio 



[ 0 0 G A ] 

a r 3 a % 2: {lis a t? ti * < ra to' t- & s j& y s ft s ft it r* » r, o « o <t im 1; & a \c m a -r * 

[ 0 0 6 5 ] 

R *J «fc tf R 2 ti > fiiJ - ~C* feoTt ft ft -j T V » T fc «k < * &*l Wit k. * /K x ;l/ 

, v 7' p e ;l/ , "/ y )]/ , ^ h 4=- ^ ft H co j£ }^ gfc 1 p, loco V ;U 4=- ;b M -te J; tf V ;l> n 4=- -> 
linn y > jg; -/• fc - h a m t X * -jimt e> M 1R <* ti & W « M 1 o W ± t* R fll £ ft 40 
tl^Tt M\ ^ 2 fii £ ft ^ v tc )1 gf « & 3 — ffitD^^-ifZ/mi-oZ: "J" *"> , S ^ 
ti , Mi & 2fc 1 S 1 0 <D T /l/ 4- ;1/ it tj J; tf T IV a * > a t ^ n y > 0 -? £ - h DSfcX ;!/ * 

- ;i/ a t y g )ii jr -<* ft a m m a loiUT'ijSjnt^n j; <^ m 11 <d ^y-e>m* ^ l 

, ft t tf R43 J; tf R 2 £ Jtt IS ^ * ft ti - fill SKi'jTE^Kja! f-S 4 ft ft 2^ ?> 5ffl <D AS * & 
[ 0 0 6 6 ] 

r £ ft tt r 2 © > 4* > m. m ± & m » -r -s m ffi s ti ft t z. a vx f o 1 03 ^ c jg s n 

W- S L < ti H — ^ ^ T* s F, C U Brfc «t tf 1 £> )S JR * n •§> /n p y > 1 o U ± ti J; tf / * ft 
ti Ac m a l o U _h t? ffl 155 S tit^tt J: W ^ * K 1 ^ 5 10<DI«S!«£ ft ti 5^ tic « « 7' ;b * 50 
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tl> U ( It £ A. i£ T >l 7 l> 7 > £ tz U 7 i/yl)A^i^JtlS- iffi M T? So <0 , hu HC — ffi 

a tf si 7 -v fk 7 )\> 7 u > a & e cvmy v ft 7 * a* tf c s§ wsns - isaTfestotfe 

0 , S tf 6 at #J S ft & *n -r u k'A 7 , 
[ 0 0 6 7 ] 

TSo^ 7 ft tf <d m ; 

[ it 6 ] 




NH 



R4 

? - 



20 



R4 

I 

Si - 
R4 



R4 

Si o 

R4 



( xK r|i , R 4 l& , 7 7 ;1/ , :r. 7 ;l/ , 7 V 7 P t±' /I, ft if , feJt $ » 1 tf b 1 0 <D 7 ;!/ * /I/ ffi tf 0 il « 30 
JtlS) „ 
[00 G 8 ] 

£ fc , Rfc J: R 2 (i 4 , feic £ £j( 1 tf £ 10(D 7' /I/ 7 ;1/ a £> J; tf 7' ;1/ n 7 -> ffi <h /n n >f 7 JSi 
?umttU;l' * - /I/ ffi k tf t> il 3? * ft £ [1 ttiSio w ± T'Hicfftt^tt J;i/">zi 

fin <nm<$%> m. iK mmm* m •? t«t^otu<, m 3d ^ « ^ » a « N ^ ^ * yr ^ y -tf 

7 IS <& 2tf t) 5{|*1 *y d £ tf -C 5- , tz £ z. (i\ 7 7 * U- 7 > 7 x 7 7 h U 7 , n tj * 7 , ^ 
'J U 7 , 7 x — U 7 7 & if tf £ M iR V 2 Hfflf^So 
[ 0 0 6 9 ] 

& fc s R 2 ti s 7 7 7 x 7 , tf -7 7 7 , tf U 7 > , 7 7 > , *7'J>, + 7 ^ ^ 'J > , -f 
V 7 7 7 5> > * if « 7 ffi ffi CO m m Z » o ffi % IS iE fc U »8 t2r ffi ^ m Z /Tx 7 t, CO t? 'J T fe 40 
J; < , c £0 ffi « {± , ft £ %. l£ 7 7 ;l/ , x 7 ;l/ % 7 V 7 n tf ;U , 5«h*->*if«WjR»l 
^ S 10© 7 /I/ 4^ ;l/ ffi 43 «fc 7 ;b 3 7 ~> ffi il m H 7 7 M 7 (F, CI, Br, I ) £ zz. b n ffi i: 7 ;V 
* - )V ffi i: ^ 6 51 ft & i&: »JSloJW±THt»StiTVTfc«J:^„ 
[ 0 0 7 0 ] 

W £ L ^ 7 U 7 5 K - T SKkLTtt, R7 7 7 x - ;1/ 7 * > ffi T* & -a T R 7 x — ;!/ -1 
,4->7/l/fit'$5U), fe^OliR 7 7i-;H-f;P ffi ~C & o "C R tf 7 x x ;b - 1 , A - 
7 7 ;U ffi 7 So S t CO tf & c7 £ ft S „ 
[ 0 0 7 1 ] 

a R, <0 ffij £ -3 ^ T (i ± X y\\ m L tz £ $5 <0 V & Z> „ 
[ 0 0 7 2] 50 
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[ft 7 ] 




10 



20 

[ 0 0 7 3 ] 

a R 3 £> ffl u U T ^3 i: 0 T? & £ o 
[ 0 0 7 4 ] 
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[ it 8 b ] 





10 




20 






NH 




o 



30 



[ 0 0 7 5 ] 

R, ££ <D m 0) ffl \C \$ _h K T ffl L /c pq ffi £S R 3 K ffl ~1 T & H AS <D S /J s * S fC ft Sc S ft tc 40 

[ 0 0 7 6 ] 

fiS R Jd J; R 2 £0 ffl H W T <D <h Jo 0 T* $> & o 

[ 0 0 7 7 ] 
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[ it 9 a ] 
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[ it 9 b ] 




[ 0 0 7 8 ] 

* 58 Hj1 CO M jsK ft IC T {'ii ttJ % & & Jf$ I - «. 55 S * # U>f;F - V 5 KKO^ttt, ^ 
m m X H;H 7 = H * SI Si f S 46 © !3 38 « [I'd T- i. k J 591 « if OJ:54 # "C 19 SJ;5t 
LTtit34^tf, v y 5/ •/ t- - h £ h 'J ^ U -y h & & ?j< ft £ S ifc £ ■£ S C i: T? flj S 4: 

[ 0 0 7 9 ] 

* 58 ujj <o 81 j# % fc: ffl ^ * c fc A* V 2- a # V -f" 5 K - 7 5 K * * ti li *£ ii , fct^ , R 

.PIGEON*? «t tfP.ALLARD, Chimie Macromo 1 ecu 1 a i re Appliquee, 40/4 1 ( 1 974), s6'139~15 
8H (No . 000) $SlMi*M *3f s¥ SB 380284 1 ^ & *L 7 v > X «f I'F ft Si m 2079785 ^ i> IB , R 
iltl W Iffl 4* Iffl I8 0360728*#&«K W 35 05 4 9 4 9 4 i J ^ fli £ ffl « S ft T £> K) , C ft & # # £ f 

[ 0 0 8 0 ] 

* 58 UJI <D m t& ft \c fid & T £ fc 46 \c -7 4 =j * > h^^lfLTiaiLfc ffi ifflgJOlii: 
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f a „ 
[ 0 0 8 1 ] 

h 82 ic X -T X ^ xB ^ ft J: 5 K > bT '£ L V 1 S f 1 ;i> 'J -f 5 K - 7 5 F Ml ft £ L T (J: » # U 
Y 5 F - T 5 K ig : 
[ 0 0 8 2 ] 
t ft 1 0 ] 



X H. i ft a 0 )M L 'ft Ml <£ & » > hyuv^-fyfT"*. — hfch U ^ U -v F fig & * % £ CD 
*frf m & \C J; -j T W 5 ft S KE RMRI. T E C II ( & & ft & ) Sfi IE $> If k> ft * „ 



* 58 J; 5 &H i,jc ^ (C kk % m f& % 0) m ffi itW LT0.01 >Ti tR % £ 1 0 -l( rft % <D ^ W <D M T* 
M 'ft HI *S <£ 3" fj £-£*C 0 . 1 IE M %*> 6 5 ffi a %'C # ft J48i: W ;tL(, 0.3ffi 

M %fr t> 3fli M %r* ft- ft -itsts *>■ -MJ; v o 

[ 0 0 8 4 ] 

* m m k J; a ti & w a * v h n £ <v ^ tt ^ « * a -r a „ 

[ 0 0 8 5 ] 

f- V F P \> -y * nj g» ft ^ OUj * 51 "J" a ffl ®.M t^?-M HI tt , * Wi K *J ^ T « W F CD W tt 

* ft a ffl hj * & «* "J* s U) 1 t a o 

ffi m ffli (rhcofiuidizing) Vf ft £ ft -j- a „ -r ft t> % «b tit to tc w -r a w »f * * <* 
< -r a £ si is w « w ae # (a f s « ;^ ^ „ 30 

'jj? i< > m m & ))\\ s t at #j ^- a ( «f c ft 1 ; is ffi >' -j- a ) m t& y>\ r- a # , »i ^ % o a 
a s « m s ft a it t k « n'f nu w ft ^ ft /j s & a „ # t M »f * /jh x. t 0 1 ^> ini « m ii-. in is m 
m ic & iy a «r t mi 1$. m <d m ifi ?k «i » « lit , ft; ffl tt , # tt . ia M »? & /jii a a 1)5 o ti ^ 
«j o ft; lit . fi; W 'ft » # 'ft. J; V *, /J% i v> u 

-t- /> ft S> ± BJ 101 II i£J L fc % T' <D * ffi «• « * fc {* 5c ^ iC ft IDWBIC U a ffi )«%o L 
ft o T , ffl % « Pi ^ iS it (4 "J" <- & I s , n* HU © t$ Ji t rt tc KJ> o < 0 € c a „ 

W K , ffi rft ttl td 1000s" 1 cD • SE o M Rr * 1# IB All *. S i: , ctU Hfii^ H«6 ft fcl fei 
LfctfiSt » ft j» il: W/ IH] « M L ft m (d ffi ^> W * ft tJ; ^ ^ tt: <D fij ffl ^ [r.J ffl 1" a „ 
[ 0 0 8 6 ] 

4- V h P k° «y ^ ffi /jjt W CD & li Vf lc P. C ou so t & J; fjF J . L . G r o s s i o i d # O ^ Hf 'C ib Z> r C 40 
omprendre la rheo L og i e • I)e la circulation du sang a la prise du be ton. J ^ F. DP Scie 
nceJiilK, 2002^ % ?H 1 6 H 33 X Tf tH 1 7H ^ SB *g ^ *l T ^ Z> „ 
[ 0 0 8 7 ] 

ffi ^3c ^ CD + y F P fc? -V ^ nT m 14 4tntt, »^t*f *V hnlJ'yi' t$ 'ft ,W- ffi ffl <D '/ P 

h 3 — 7i/ m ^ -3 t ;)¥ ffl r* -s a & « t* & a 0 

[ 0 0 8 8 ] 

in. ^ % cd -7- *y h p ^ -y ^ kt si 'ft m m to^tij, m a -ft <f , # -ft 5 . p$ « & T c ic<n 

-D X W f& & /j< "J" C t X $ a o C ft « ^ v ^ — ^ ti C. CouarrazetJ J; Xf J . L . Grossio 
rd^| : 0) #t$$f X So a I" Initiation a la rbeologiej , 1991^> Edition Lavoisier- 

Tec 1 Doc £ ft X ^ a o 50 




10 



[ 0 0 8 3 ] 
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[ 0 0 8 9 ] 

Cft 5 <0 v * — # tf , Iff] CD it ?M 20mm T y / U T v > X ^ -V V 7" ( SH 4% it ftt S ft S 
X -r — * ffi £ if If ft a "F fDJ <D ffi fc O - * i£ »f if ft S ± til O 051 i: CD till cD Wi M. ) ^ Q 3 m m X Sb 
a y ~; «y h/777 h->'H-)< k U — <£ W T a X -r > U X £S Si u — £ # ^ <0 ft 1} tc , Tie rmo 
R li e o h: z> ~jj A f- "J ft£ & flJ ill It- )] ftj OP K Ha a k c U * - ^ 7 5 £ ffl ^ T , 2 5 "C ± 0 . 5 "C IC X M 'isL 
& ft -j X >R 46 P> ft -S t <D T? £> S „ C CO 2"C) CD [fil t± , ffij CD g? flfi ± T cd if} 0 Si * * fH'J IS "T ^ 
< M# J" S ft T ^ a o 
[ 0 0 9 0 ] 

a) * -<f , iSiiai ^ tS U X ik W ^ f£ ft ~r S £ 1l t ( t ) IS D ft III In 59 Bfr Hi arm on i c shear 
i n g ) * ffl f& m IC EIJ /JU U> ^ 2 Tl N , N if ffl in "J" S 59 »f CO fig $)) t'i X Sb a ) L , ffl ftSc % CO tt ifi <D fiS 
IS *s loi <* ft £ (tt 99 if K X cd ffl uS. m © U * n >>' - ft ft: ( » ik tt SB <B ffi 18 % « b * n V - ft 
ft * JP W T? iSi^tSSfc^^. 5 ft £ sfc ft- ) * fig ©J * - k* C T rtHJ ^ -T ^> o C "U ') t L 
T M »f * /JU tl tz m )& ic i& J j t (t)4^W5 4: , l'P All L /c JS ;j O H8 3S t LX Us SI tfe ^ I s 

^ l a> « fk u & v « « m \c fti ^ -j- « a s y ( t ) k « -3 t is ?s f s „ 

[ 0 0 9 1 ] 

J£ t ( t ) t ffi y ( t ) * ft ^ tl IX F O HH % X %l S 3 ft S „ 

T ( t ) " T o COSfl) t y ( t ) :r y 0 C O S ( ttl t - (5 ) 

r o If AS 1l CD Wi -X M fc'i T? ib <0 , y 0 ffi O S A fls *S T « S o 
[ 0 0 9 2 ] 

c ft ^ « mu 'd£ t-j^ x U m m m cn = i hz) -p ff 5 o 

[ 0 0 9 3 ] 

J; t , It 1 ; W tfe c* (m in /-S t T*l'J j£ 4 ti 7o }fj t <o it K ft] Ui ) *j J; It. 5 (fflj '4£ s ft s 

^ jfj w a , i:U in ts o 4i i tas {ft « m jqde ^ ffl =5 ) « aae bj in i£;^j t ( t ) cd m w t lx m 
ffi * ft a „ 

[ 0 0 9 4 ] 

«f vc m m m w it c* , t w m w tt <s , t *^ t> --f ^ l %z ft l ft t> j.s y - x sj )« *s as w- 

J; m m iW It © S£ ®» A< 1 5%* rai -e & a tt ^I'/-»i:o^t « % « £ 0 * 8PJ a£ WW 
ft 1 ; ffl ft G* , * jR a& S o 

b) ^ fC » 1 000s" ' <D 'Jifi ^ ;4J ^ !W frfr • y * 60» ll'd ill ^. T ftl f£ ^ CD #1 ifi * « tti "4" ?o „ 

c ) si r& m 01 m m *t w m u it '& , m m w 1 11 z x \\i >& m ic it t z> m v> x m rs h tc rs c t 
is jdj -e - k x *ii ijJc w fii 99 wf * in *. t tn ;;3c m cd ifi ^ 7 u ^ £«« a « t- * » ik n$ mi 01 m & t 

L T Ki Si -•')" a r, c « 4: S <D iS JJ: , Hi ill iS (O m SCLT ftl fiK % O sffi iF5 ^ tl JjJc % « IV; ffl tfe 

(c ft --f *> ft ^ fk l ^ w e. ft ft ^ ik >fJ t ft a (*.'; ffl it <d ^ ii 1 5%* ffi x & a ) j: -> ft it; 
-e & a „ 

[ 0 0 9 5 ] 

M T ffl Pic 1% «0 Hi ffl ft C* £ ik n$ [I'J o bh R t L "C ?IPJ ii£ L > S 0 (c , 1 $> ll'd cd m» ik frj ll'J H 

» » ( c , * ) 1 30 # mi oy b jh u,'i na li j£4 % ( c 3 o * ) t tt ffl it cd m tz & 46 a „ 

[ 0 0 9 6 ] 

* , it ioo x (g* , --c x *)/c x * c ffl a "J" a x^>tfe o CD -r- + V k " tf- CD p fit « IB * 

>j< 46 a o 

[ 0 0 9 7 ] 

1 ^> 111] CD ft ik ^ CD iT- * V h P fcf - « |h] » « fiS * « C, * (x- 1 ) X >R 46 , 30^>^ Of-*V k u 
tf ■ — CD [ti] U iK m tt m G 3 o * ( x - 30 ) X >R 46 a „ 
[ 0 0 9 8 ] 

ffi lijt 1* CD ^- ^ V k n tf >y z, y - ffi ^ ^ ^ {± ^ (c Jg ii |& 1 H z T Ik ^ *K ;j k T M L ft 4} & 
CD ?7J jWHiffl It G, **M x 10 2 Pa^ €> 1 x 1 0 5 Pa CD !f!E [ffl ic ft a C W ft ffli X Sb ") , 5 x lcfPa/j^ 6 5 
x L0 4 PaOl5lffl T'iSi: Iff S L < , Gx 10 2 Pa^ P> 9 X 10 3 PaOflElffl T* & a <k ft t; - H>1 X 
[ 0 0 9 9 ] 

ft IC , C <D $1.1 % « JSJ ■Jlfi (5 i AM" A"" 4 5 ° (D IE Iffl Sb ft If i < , 10° £ 35 ° O 3IE 
Lffl X SbZ t ft *J - 'fi J; 
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[0 1 0 0] 

ft l£ , £ <D ffi l£4% « 1$ ft * r c lOPafr 5> 3500 Pa© IE [ffl ^ ft 0 , 20Pa^ lOOOPa© 15 EH 

ic ft a t w & li\ c n a , * ?g n^j [c x a ffi f& 4% ci m a © m a -c sntntii t # * < > ffi 
!>a ic ks w i.£ ^ # en /in -r a <es ^ ft a c s„ c<osas?js^*iax.si:ffi;i!t%«o 

rft 9ft *s & * a o 

[01 01] 

ifsuii, iooos 1 © ji a& m rr * i # ra tc t> ft t au ft ft © a & % t? © -r- 4=- v i- n tr 

- © HO fg , 

( i ) 1 # W © » ll: PS HB IS jM ft fc: 20% IX h" T? ft D . W * L < li 0 . 1 %fr 6 20%© M Iffl T? & 0 , 
( i i ] 305* IU © jft ||; il,¥ |!0 ft ii ft IC 90%W T T? ft »J , ftf * L < tf 20%fr 5 90%© |B H T* ft -5 „ 10 
[0102] 

* 56 syj M 4 a ffi j& «r ti » !HfiJcWojSiK*t»*oT«,«fcU">7lcW** «K "J" 2. 7j< 14 & a * t?r ty 
& © t? ft -3 r t w ft * ^„ 

[01 03] 

C © ffi )& m l£ t± , * t > fl: & K 7' /!/ 3 - ;U ft if © ti * 14 ft" M ffi Ml ( zfc ffi m 14 fiSf«), 
t$ ;r. 2 7 — ;V % -fy-/n/W-;^ Ac (4 n - tf n / W — rt/ ft id - © 2 £ 5 M © 1* * -j' >k ft 
-j- a -t / I' >l a — )\y , y u -tr U > s y yt'jy, -/ " tf U y >/ U 3 — ;!/ , ;n f - u > y U 
3 — )V , 1 , 3- '/ =f- U > yj 3 — ;l/ N V j]/ \£ h — ;l/ , ^ z/ =f- V > y 'J 3 — ;l/ ft if © 2^ b 8 HA] 
© wc * Mi T- * ft T ^> ;J? U * - ;l/ > C 3 ~ C 4 © ^ h y m . C, ~ C 4 © 7 /V -r k K«*&* ^ o 
7>c * 7c l<± i: M Ji< tt fi' « » iK (¥ » * f4 fi{ » ) 4: © ?K u ft C o T li , ffl % © |£ ffi M 20 
W L T 0 . l at lit %fr t> 90 IB tit %© M T* * % »JJ JC «t fi ;»Jc W 'f # ft S^XCt^fS, 0.1 ffi 
a % /;> P> GO ll a % 'c 3" ft "<* S t W iE L^o 
[0104] 

£ © ffi k (4 , riii n , ft a ?« « *> «k rf c n e. © s ^ #j *^ s 3S w s n s m ij/j tji^t ft 

-j' S rill ttt fl ? ft ta '5 ffi t* US B/i ffi t & * 15 S 0 flB M ffi ffi & m © 3111 fee ffi * B tit LIHtO 

t* ft *3 , t* t * a m ^ j: a ffi jaiftto^ t (4 m 7jc t -r s c t ^ t* * s „ 

[0105] 

c © ffi un n/i ffi (4 , ft ic ^ a! ^ i^j ,•/•• sLisj, ft ic m m > mi , « % wi * ft t4 & 

£ M © rill x m m n m , « ft * * S 7 y & nil *j 4; t>V * ft (4 f 'J 3 - > rrti ^ p. )1 1J ; 1 -i 
n S W ft ffl W iff ^ L V4 s rill © ^ I s ft ill 3iH -e W JiiStWT'i-jtU^L, ft 30 
ai'liL ft 6 © rltJ fr % i: L r m i& i ft a t, © t*-5oTU 0 

[0106] 

ffi «K W © ffi ftc lift fl/i ffi ^> 1* ii f I l;3c «| © 1E M k: *t L T 0 . 1 ffi M 98 ffi a %* ft 14" 4: < 
, 1 ^ G 80 ffi a %'C ft Z> t W 4 L l\, 
[0107] 

fflSft<&<fc^ci:K, c © ffi file % © ffi 1* B§ ll/i ffi (4 , '> ft < t t l M © *i 56 ffi rill * ft (4 ft 
*t J; tf / * ft (4 '> ft < tti fi © >f< M ft 14 rill * f?T * ft* % o 

[0108] 

r W; 56 14 rill £ ft 14 ft' m ffi m J t ^ o & 31 (4 , * « IW 11 1 Z> M <0 . ^ ffi *5 «fc t>' A' S[ rt tc 

T&if ft (4 v -r- y n w m t fg m t a ^ i b$ iiu w w t ffi » -r a ft c ^ a # ?j< 14 mmzM 40 

1* -y StOttS „ * ^ lift (O Uli 56 '14 ft M J» ^ ( -Hi Sc * ft (4 % »X ) to J: XS ffi 56 14 Jft {4 , S S Id 
T ffi« ~C ft -a T , 3? ffi teJ;rj^t£Eia MS St EE -tf n T? t4 ft < 0. 13Pa^ h 40000Pa(10" 3 ^ 
G 300mmllg) © BE lifl , W 1 . 3Pa*-> G 13000Pa (0 . 01 1 OOmmllg) ©$E H 1C ft D > * C (4 1 . 3 
Pa^ h 1 300Pa (0 . 0 1 G 1 Oramllg) ©IE W ft a ft ffi <& to 4 ffi 56 '14 ft ffi ffi V ft a 0 r ffi 

56 14 nil i t^vX m « , ffi to 4 tf A *( E (c t '> ft < 4: t K nf fig a & m * ft « ; /7f 
n« ts © s nn sji »j , ft k m % m 1 o" 3 mmiig co . 1 3Pa) * m ~e ft a m ft & ^ -y stct f a „ 

[01 09] 

£ ft 6. © rill fcUtt, ft 7j< m ffi ^ ^ U 3 — y ffi , 7 <v ffi S ft C4 C ft & © ffi % * ft 

tf' a c fc v & a o 

[0110] 50 
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r £ ft 7j< M'flbj t ^ -5 at si ti » 7 t ?k ft m -7- 1 k ft m t t % ts ft l , * icmm, mm 
. m n to &xs v y it 7- * £ ft -r a wi * ft * 7 s *. « 7 s „ » is k f 1 7k ft hM4 , 8 ^ e> i 

6fg (D iM m m 7- £ ft 7 S ft ?k ft nil, W lc , -fyFf*yC,Z 1 4 1 4,6-'^i'^;I/'N'/j' 
y ) , -f Vf AV, 7 V 'N 7 7 7 * V <k -3 Ac 5 riH & W, <D Q ~ C , b 7 V 7' ;1/ * V ( 7 V 7 
7 -C > £: & «f- fcf ft S ) ft if C g ~ C, 6 <D 7 t$ 7 )l ft > . £ £> K ti Ac £ it (4 Pi' ii fc Isopars' £ Ac 
(4 Permety 1 s i: L'fffi -?£ 2 ft T ^ Z nil , C B ~ C, 6 © 7 *$ XXf/k 7 V 'N 7 y /!/ * * ^ y £ 
y x - h to 7 tf c ft 6 to ?M £ % S 3S 5? Lf^st<o-e*a 0 * Ac » S nil SHSftifOflSWffl 
58 14 ft * ft nil > W K y x /l/ ?± 6 ^ x ^ v ;i/ h t ^ M T? IK linTi>sto* PJ ffl 
tSCHT* <* 3 o fc? H<li> 8*» £ 1 6fH © ft m t S ffl 8 -14 K ft ?k If? hb to 7 tf 

C ft 6 © U Ct W 5 W 52 If. r?f „ 10 

[01 1 1 ] 

U 52 nil fclTli, Ac t 7L f4\ ^Cttfi/j^G-feyf X h-f (GxiO 6 m 2 /s) T? $^ T, 

k 2 ^ e i om <o -> u a > ki ->-• ft % % fa? 52 it © e ii w~> v 3 - > riti * fc u is « 5/ u a 
- y riti & if o fii! 52 f± 5"j3-y*tEim,Tt.J:<, c ft 5 <o -> U n — > ti , 1 A -1 ^ 22fL«J <o 

^ JE( 7- * ft ^J" S 7' ;l * ;l/ >l ;t fc ti 7' ;1/ n + y M * & is t O T* <fe -j T t «fc ^ „ * 52 "/I K -ft 
v> r fif; ;y] v Z Z> m 52 14 y U n — y rill tUli, # > ^ f ^ / f ;l/ i> ; ; n f h 7 -> p 4^ 
y , f /j^ -7- ;i/ y y p ^ y y y p ^ v- y , K -r fj x -7- ;i/ y 9 p ^ ^ +)• y p ^ y , ^ -f y 
y -7- 7b ^ + y >i h v y p 4- H 7 y , ^ -f y y -7- ;u -a y 7- ;b h u y p ^ ^ y , ^ + y 7- ;u y 
y p -y- > , -a- y y y -r- ;n«ufn + ^ y , -r *^f-Af h y y n * ^ y > Ff 77^7^ 
^ y y y p * ^ y *j xxfctx t> © & W * * if s c k t? * s „ 20 
[01 12] 

y i- -7 )i -a- p y h 4- y y y y £ it u^-y ^ a- p y -7- > y p ^ y y y * H <d fin 52 f± <d 

y -v iK 3fi ?8 «J * W lilLTti^o 
[01 13] 

* 52 UJj J: S tl Ijit % (J , tl % <D e ffi *KWLT0.l!Bfi*^6 98ffiHO K W <D M T? 

fioc 58 1*. riti * 3- ft Jtsa tjs -e * , iffiffl %t , j> e> 65 m a % r* f? ft s*«4:»$u^ 

[01 14] 

* it, co) m )& m ic (i , w ^ >f< fin 52 It fey ft 7k Z M nti *s J; tf / s ^ « y y p - y nU to «fc t>* / * 
tz \t y -y jK nti /j^ e m iR is ft s >r< fiii 52 tti ffl ft ^ f» 2. 0 

[0115] 30 

^ fin 52 tt i^- ft 7k $ rill L X 13. . W K , 

- flu fl/J K? to ck r7 y U -tr p - ;l/ (D :n X -r 71/ ^ ^ ft t } > |)g (j/j ^ co II S Q c, c 2 4 « ® [ffl T* 
i«T ffi T JSSh'J y" U -b V K ft if O M % tt « K ft 7k ^ rill T? $> T , % # <D ® n" U ffl ill « £ fc 
ti » , fifcl ftl rt Ac 14 ^ fit! fll * s "J ftg T? 36 0 , cnSO rill W: «p /J% £ R 3f hli , k v 7 'J rill , 
y" y - y" y — K riii , rf v hli , h y ^ p p y Mu 7' "/ u p >y h riti , nil , y 7' 7^; y - \fy 
. 7 & fj F rill , A- U - y" rill > y" 7 X' rill > x 7 — h 7' — -t y K Mi , 7^ - a rilj > 7 y * nil , ffl 
'M hli , ^ — -tr' ;U 7 >y y rill > v 7 5 7' nil , -i^ ^ 7^ nil ^ 7 /I 7 7/1/7 r nil , ^ tf — y — K nil 
, 7-n > y 7 y y — H hli , p v rilj ^ t n y y y riii , 7 y 7 nil , 7 7 -y y 7; 7 y h y — K nil > 

.) j U 7 nil , 7 y (mi 1 let ) rilK -77iA7rily 7/7'rilu y7A77ilK -7 7 7 7 -nil, yy7 

7- -y 7 rill , -y y ;i y 7 "7 7 — riiK P — XVXTr-y h rilK feSV>(4, Searineries Duboi 40 
s*t ^ G J8ii -5u ^ ft T ^ Z, t <D iJc Ac « Mi gl yo 1 810, 8 1 2 to «fc Tj 8 1 8 i: l> 5 M T* 7 ^7 - F 
/ — /l/ tl 6 IK fi S ft T V^S & <0 ft H CD * 7° 'J 7j 7° 'J >|C h U 7 U -b U H7 

10^ G 4 0f|A| c?3 m JSC 7 * ft 7 ^ f7 J>^ x - f ;b , 

7 -fe 'J y , ;k V 7 -tr y , par 1 camft if CD /k ^ U 7 7 7* 7 > , X y 7' -7 y to 7 77 C ft 
G « tfr % ft if © % 7 Ac 9R O ffl M * Ac (4 7> K « O K ft 7k ft , 

- Ac t X II Puree I I i 11 A' 7 /M 7 h X 7 7 U 7b * 7 # 7 X - h ) , 5 U X 7 y IS 7 V 7 P 
tf;l/, 7^ ;U 5 7- y i? 7 y 7 P 7 71/ s C, 2 *-> C, 5 « S ^ T 71/ P — 71/ (alcohol benzoate) 

. 7 7 u y fig 'n 7 y 7i/ , 7 7 td' y 6$ 7 7 y 7 p tf ;i/ > 7 v y 7 y fig 7 y y — ;i/ , ;i/ 5. 7 

y fig 2- X 7 71/ 7 y 71/ , 7 y Xf 7 y — h 7 V X 7 7 y — h (isostearate i sos t carat e) 

, yptryyyjp — 7i/ y -7 y y y x — h t ^-z> tc 7 1\< p — >v g. Ac (4 7 v 7 >v p - ;i/ o 7 so 
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V^/x-h, r*/x- h & fc V X 7 U X — h ft if > R, C00R, X' g 'i S i§ if « 
A- j# x x 7 ;Kit 144 , R, (J: 1 6 40fla cd J£ ^ Xgt 7- £ 3" & if: « ft Jjg US fit £ fc t4 » & flg flfi B£ cd 

?s a ft l , r 2 a ^ ft ft m m . ic 1 ^ c 4ofla <d m m m ft z it t? # «e « ft ?j< is n # ^ r 

, R 5 » R 0 14 > 1 0 T* £> 2, c i: # * ff i: "T -S ) > ?L®^ VXf 7 'J /I/ , V X ft H^YVXf 7 
U ;1/ ii' © t Kn^ ->;MtxXf/V, ^ X £ x 'J X U h — /I <D x X 7 /!✓ , 

- ft 7 7 ft K r^y-iK 7 V X 7 7' 'J ;l> 7 ft U 7 /I/ 7' ;b 3 - ^ . 2--^ ft 

i>/l/fi)/-;K 2 X '7 ;U * -7 £ 7 - ft , 2 X x 7* X ;l/ ^ x £ 7' # / — ft ft if , 1 2fr> £ 26 
lO^i^ fiK 7- * 47 tt S ft «E « W * KB 43 4 / * It (4 ft fig ft 3K fll * ft is . M U K. X W « T* 
£> £ lift flfi 7 )V =j — ;l/ % 

tt U 7 x fi£ , U / — ;u fi$ s U 7 u x fit ft id' co iffi ts flg Hfi St , 
c ti b co ig 

* & ^ct t* £ % „ 

[01 1 6 ] 

* 56 iw ic x z> tt >& % x «£ ifj ri fig ft ft » 58 tt ^ y 3 - > m t l t « , =7 fa-: 58 'ft # u ->* 7 -7 

;l/ 5/ n + V- > (PDHS) , 7 r ;l/ * ^ S * tz t4 7' ;U n + -> S * ^ ty 7>7f 
> if y h 45 J; X3 I H. -ft (4 ^ V 3 — > iSi tc ^ 2^ £ 24fla co ^ ^ j>K -J- £ tr ij- 2> M , "7 x x ;l/ 
h u 7 7- n > x X x x )l V 7 7- ^ > , X x x ;l/ h U * 7 >l y n is i? X x x ;b -> p * 7" > 
N y X x x ;!/ y X 7 n > , X x x ;b 7 7- ;l/ X x x ;b h U f> n * ^ > , (2- X x x ;b x 
7 Jl ) h U 7 7 ;l/ i/ n + -> ^ U 7 — h ft if O X x x ;1/ ft •> 'J n — > ib Vj Z> £ t ft X i* a 

[01 17] 

* 58 mi (>: fsl! Ifj f'l fig ft X -y M fill 14 W t , 7;l/ta f U a - VJlfi, ^ X -y jR # U x - 7 , 
BR ffl W rf tH m y ^ [HI SB 847752^- ^ $B 32 « tl T V S <4 5 ft ^ X 'y ^ > «J 3 — > T? * S o 

[01 18] 

-5< }f 58 tt Wit'J^Tli, 0 . 1 IB a %*-> a 80ft S %« ffi Ufl £> M T* * 58 110 J; -5 ftl fig % "1" ^ tj 
H StSC^tf T? * , ffi ii3c ftOilitWLTO.l ft ffl %/7 P, 50ft fit %T* fS fl S S 
L < , 0 . 1 ft n! 0 20ft M %7 # S -ti" & i: ft 4j — M J;^„ 
[01 1 9 ] 

* 58 H/J t 7 S ftl ijjc % tc (4 , C « fti /;3c % id 7 * V h n tf -y 7 nj ga '14 ^ 9b ^ fi? /c fc 
^ © I- y> ft tf X 7 * V h n if -y 7 Jg Ki ffj * ^ * W S „ 

[0 1 2 0] 

7- * V h n tf -y 7 i$) I, 1 ; #J o ^ T (4 , ffl IjX % <D t& ft tt W LT0.511 %^ P> 1 5 ft h\ %o) 
mm (D H H M X ft ti £ ■& £ t X £ , 1ft fit % P. 1 5ft »%« IS H T? $ W 5 -S t S L 
< , 2 ft lit h 1 Oft M % <D dig PH X ft ti ■& Hi 3 JF5 ^J" 5 M rt Jtl, 2 ft M %A> P» 8 ft ffi % <D ffi. W 7' ^ 

fir •<* s )g - « flE it s n s o 

[0121] 

81 flj « as IK (4 tt fig % m co m & ic *£> U T fx 5 „ * tt » S * # ty tt m<Dt$>ti X ib ti (4 , 
7j< 'tt <i« S I«J it « i/ -y O i- — ft -r a o fill 'tt ft H * & ty tt ;^ % O IS 1> X ib H tf . fcb 'tt ft K 
In] ^ <D -X -y X 7 - •& f'ii ill ft S „ tt EK % x v ;l/ v a X O JFJ m X ib ti £4" . C0xv;l- 7" a X 
CD ft m ic 7 ft V h rj t£ -y * J0 tt «U £ ft 17 $ £ 4: ftf 7 L ^ „ 
[0122] 

ft 'tt ft S r&J ^ « JW JW £4 % HI ft 'tt tt ± , /J 7 ft - -7 X H A , Si ft 'tt 58 m 'tt X U * ^ P> 52 
IKfttit4 7 i,x., 
[0123] 

111 ft 'tt tt ± i: -y ^ JJi C4 , ft ft tc T fl^ ilia t? # a tt ft * £ «7 ft StOttJ. c tt ft (4 
ft ft T H$ ffl L , ft ft '& (cnrft Hft^ fR ^ ft ^ ShS „ 
[0124] 

tt ft ^ 4a 13 5* t4 te] SET! <n ft feK % T- ib r> X , fz£%.l£ rilinera logic des argiles.S. Caill 
ere.S. ilenin.M. Raut urcau. 2nd edition 1982,MassonJ t 5 » IS IC IE «Sc n X V ^ /c 

46 s [ni « cd a ft $ « ft m w «n ai tisfflt^o 
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[01 25] 

ft ± U , Aj )\y •> *7 A s v ^ * >")A, 7 ;V 5 - 'y A , th'J^A, 7/ 'J >7 A -fe <£ 0-' 'J 7- 

a <d /; f- 1 y i c n £ © s & r* t* a * t=- ft > £ ^ i/ ft a y -y s$ im ~e 36 

o 

[0126] 

COi^SiftO-ffJi: Lt, ty^'Jnt-f h, ^ c7 h v -Y h . ^ > h "7 -Y h , ^ 

-Y -r 5> -Y h , ft ft -Y h4t*OX)<M-f h77 5 U © ft ± * 6 lc ^ - ~ + a. ~j -Y h , 
X f ^ > X G , ttffi^O*7r2 'J © ft .1: feftffSCi: # T* * £ „ 
[0127] 

c n b © ft ± Ci .7; ^ JS ffi, © t co 'C & -3 T ft fiK (gJ il5i OtCt'fco tt J;o„ Jit & L < fct 

, in jf> tic m a if © v -7- yysmc n t_ x it m m t & & l , o ;w s »i f£ a ft ± * m m t a 

[01 28] 

m /J< '14 ft ± t L X li , t*t^ h, ^ H 7 'f F , -& > * 'J cj 7- -Y h , ^ V h ft -Y V , 
;Wf7-Y FSii'OX^;^ h»**i-/SCfc ft T* * a <, 
[0129] 

i Ac » t\ ft ft ft ± kLT, v # ft -Y h XLC, i> ft 7" -f h Rlh '7 si? 7" -Y lifi T? 

-j X - h fcfc ft p> Jftj 3 ft T^8 Si ^ (cn^oK iSi ft 'r 4 m ft h <J V A ft «fc ft ft ft fit v ft 
* y V A T? & 0 , W £ 'r^lltF 'J'H, U -7- f > A , '/^ilv y ^ -> >> A T? 3 ) 

& if <0 3" ^ ^ h -j> -Y h ( v :J? 7" -Y h i: t »f t«f Ren t one II C <h -5 iiu T* U * -y y / X 

H: & » 2 n T ^ * Ac if « ^ y V i~ << Y , tf - AJ A r > )l h ~j , If - # A IIS, tf - iS 
A DCT i: ^ -5 « iiu -C- «y r y ^ - If ^ V ii y - - A> b IE 55 S ti Tl>« Si ft * if © * '¥f K ;J< 
fl] L/i'/Yiv y * •> '> A ti J; ^ -Y fig 7' ;!/ = - '> A , ?o ^ « -Y St ?J 71/ ^ ^ A , 
M i crocc 1 C 4: ^ '3 ti inj "C ^ 18 {C <t 'J T « ife * T S ^ f£ JgJBO*.<D*J6tfSilfc ^ T $ 

[01 30] 

m a< tt n m n. i/'j*to^T«, ^ jk o w ?e ti fk^»*»7j<*j*citt 4» t & u im * ft 
m l , is ») * j/ u * * ':U Aic l r ^ r- ■* a 0 Si * ft ^ u * « ^ im tc ^a©y7/ 

— /!/ J,t fi« fr: "i' ^ C O J; 5 Ac »i ft J/'J*tLTti, Ac i: x. Hf * r rti R0S 1 1, 1 30 ( M US 
ffi).| , I A EROS I L 200(ft«iffifll)J , ' A I R OS 1 I. 255(a»Sf*8)J , lAEROSIL 300(S5S 
iffi 43 ) J , r A E R 0 S 1 L 3 8 0 C Kf. U ffi a ) J i: V > ■? ti ijij T 5 * ti ^ ti -r y ft ft. ft M it L X V ^ a fc <D 
r CAB 0 S I I. HS-5CSSS lffiia)J , I CAB 0 S 1 1. EH-5(»Siffi«l)j , r CAB-0- S I L LM 1 
30(aSiBf«).l , I CAB OS I L MS -55 (S g ifif « ) J , I CAB-0- S 1 L i-5 O » ifif « ) J i: ^ '3 
t, fltf T- ^ tl ? ft * -V 'ft y h ft tflR^LT^St© Ac if S o 
[ 0 I 3 1] 

C <0 Ml A< ft 56 % ft y y ii Jffi * -7" / * - HA/ ^ 5 v -Y y / cj * - h >l ffi lc L i'4 Z> *> « 
T* feSt W * L < , Ac i: X ft r-J 5 ^ G 200 ii m « IE Iffl T' <fc S 0 
[0132] 

M ft. ttt H ffij l J- O -7- +7 hnt?7 7tfi ffJ fct > Ml ft m ft W -I: , ibli /k ft « M ft y V ?J . J. -7 

x h ■=? - ft --4- H/ /j y 4* y -> n + -y- > e> m w f ft <t v-> „ 

[0133] 

« ft « 'If. «i ± ti , tti :f: * htl ft m ft 4' T< 110 m T * * J; 5 K 1" a ft 149 © T* SSLT # & ft 

a ft ± x h a „ 

[0134] 

c co ft ± t± , y -e y a -7 -Y h , ht'f h, ^ ^ h -7 -Y h > /^/^kyft-f -b 
e sj- -3> -Y h , Cft 6 <0 M ft «J ^ 5 sIS W "i- ft ft cfc ^ „ ft ±*Myhfy h £ Ac « ^ ^ h =7 -Y 
h T* 365t ft S Ll\ 
[0135] 

C ft O ft "I: (± , JB 4 IK T 5 > , US 3*8 7' = > , IffiTSy, -Y = ^ V U > , 5 > V - 
ft , M HA" PS fiS fit , 7' ;l/ * 71/ v y - /!/ X * * — h , 7 = > ft * >/ F , C ti G O ?g & % 6 
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m m s ft a ft y % s t & ?s l a & cd t & a „ 

[01 36] 

Ml ft $k '14 "J: £ LTIi, Bentone 3, Bentone 38 Bentone 38V £* ^ ? HU T ^ ft ^ ft U 
y -v ^ X fti: <o Wi %jnt^2>tO, =f- 9 V '/ ;!/ VP T Ui i t ed catalyst ftt ^ 5. Wl y% Z ft T 

^ U y F > 34 , ; / h >40 t X U y F > XI. T y ft ^ ft y If y X U }± ^ £ MS 

tm^tCfti: <D X * £ — '> A 18^ > F y y fentone 27 £ t> -5 £ Hti T U >y ? 
X a £ US yi SflT^StO, f i' V y';HCt'Uiited ca t a 1 y s 1 1± C Kit 5li 5 ft tt^t 
<D , ^ U y F > AI-\ ^7 U y F > A PAT* y ft ft y ■»/ > ^ U -T fti 6 AS re JtUl^tOft 
if CD X f" 7' -> )1 a _i A > F y y F , O U y F > H'l\ X U y h yPS^V^ StuTfttf 
ft +J- Z/ >7 \s 4 fti: £ Jlfi >2 S ft T V 5 t CD ft if CD y £ cc # A - 18/^C > +f ;U 3 - A ^ > 
F -i- -Y F * 26 &/ act T * S o 
[0137] 

y -5 x - tv m <d » * M -r fk ij* s jy y fij hj y ft tdf , fifj k ^ y a <o as * ft y w t & h t 
act ft* «]• fti -e <fc a „ m *c -> ^ x - /]✓ it £ ijf; 7 jc fit t w RtJckfe*, c <d j; a ft is m 
% n -) t m 7j< fi: ^ u o ft a „ 

[0138] 

M ?k a £ L T tJ: Jx K O t t*j^ So *) U & „ 

4$^^* ^ ^ -T- 71/ S? J/ -5- -</ > <D U t\: K tc T 58 *ft 'ft 5/ U * * «i Jffi tSCfc T W S ft 2 h U 
;l/^n + -> 71/ J L E „ COi^KLTJ! 31 L /c i/ U l± , Cl'F A (tfi 6 Kg , 1 995) ic X ft W: I 

y v >\y ft -> v fj i i- (£ ft t V"> a o c ft ^ c?j> -> u -/j t (i , tc £ x.i£ r zeros i l rs i 2 ( s & 

fffi « ) J t ^ 5 It ^ ^ T* -r y ■»;• n W m 'M LT^StOJf, r (AB 0 SI L TS - 5 30 ( S£ S [VS « ) 
J T * v # -y 1- fi: IK L T ^ a CD 3b S „ 

W tc ;j? U S? ^ -r- 7b -> n + V y * Ac H i>* X -7"- ;b 2^ X n n v > O ^ & "F tc T 58 M tfe y V 7j 
-gr ill M '4' Z, c £ T fj e ft a X /I y V iV -A 4 1 •> 7b dc ft 'J y*^f ^yo^+j-ySo c 
CD X 'j C It Si I'll L 7c i/ U 7J tJ: » CTFA (58 6J& s 1 995) J: ft kfc* T i>' >! ;U ^ ij ;b ft -> ij * 
J kPftftlTI/^o cneOJ/'JjtlKB, ft i: x, JJ;\ I AF.R0SII. R972 ( %f. $k iffi M ) .1 , I AH 
R0SI L R974 (S iV9 ft?, ) J i* ^ 5 F.« & « T ^ ft ft -r X' ^ tt *^ jiS 5c L T a t, cD Jf> , r CAB- 
0-SIL TS-610(fitti««)j , r CAB-0-S 1 1. TS-720(!iSiffi«)j T? * + X v h H: if IU yt L T 

i/^ a t cd ^ <& a o 

[0139] 

c <73 AK 7K 14 58 M tt ^ V ft U K ffi * ^ X" — h 71/ ^ ^ 6 v -Y ^ n X - h 7bt? (c L % a t « 
T <& a t {if * L < , 7c t 7L l£ m 5fr 200nmO 3H5 Iffl T & a 0 
[01 40] 

x -j> x h v - ft -4- 7b x jj? ijj/n* -9- yto^T (i Jfll m « ffi 5> 5fi ffi ffl * ft t± 5r ife 5B ffi S 
T <fe t> % HS/ciaiifJoU^ftoTtJ;^ )]@ ft] i: LTB, '> M O )i§ Wis ft! O ft : & F 
(c T {£ HJ "4" a % ff O ft ft FI a< X jj? > « ft a ft Jjjc % 5 , 118 fl/i fti cD M if £■ < ft ft fir 

cD^jKft y 7F * t 3b if % ft a A* , c ft s fct fig ft ft a h§ ij/j fti « at ic & c x <* * * t <fe a 0 

[0141] 

x -y x F v - It * 7b # 7 ;K U -> a 4^ ^ > fig HS fti £ <D U fir M 0) t§ ft x & tjf « /> ft < t 
l ffi cd m ft 7j< ^ riti J: tf / £ ft 14 1 ffi cd y V n — y Ml r|' {c & £ ft a :r. ^ x F v - 14 * ;U ^' X 

si? u -> p * -y- y £ m wn m moms va ^ a ft a y /i/ cd « m x u ■<£. ~y a „ cnto^ t a , «p 
t » ¥f m m sci y ft ijh 35 029 5 88 6 FJ- ne«gcD5K m ^? u v - e. w -4- act y hj ^ t & a „ 

[0142] 

C CD ili M J; ft fcf , '> ft < £ 

(a) 1 # -P 4' /> ft < i: t, 2fl4) CD fit ® 7' 7b ft - 71/ ?,t * flr ft "T a * 71/ /i 7#'J J/n+^yi fti 
t , 

(b) 1 7> y ^ o> ft < 2fia © y y % /#: y ^ fir 7j< ^ y y # ft y a y 7b ^ x y u -> n y 
y v i fi t , 

(c) d3<fe^f4l!^ t 

c73 f.J- /jii :Ti fi- 5R « K ffi t J; o T , x y X F v - 14 y 71/ fj X sj? 'Jynft y y if ?4 ti a □ 
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[01 43] 

i& ffi. r ffi x ffi s i± f# ffi , tr x ffi g , 7 v ffi m & <£ ffi 7° p ^ - ffi » t* & s 0 

[01 44] 

&&mm t Ltii, Hi ft a ^ it , « it & & k t a & * l s ^ < }@. i* k « # l /c $m ft a- 

% ft if ttfo S o 

[0145] 

S , x v X h v - 'ft ffi )l ffi J # U •> p * ffi > 4: HB B/j ffl £ <D M ^ftiLtli, * @ «f af 
35 5266321 % tc ffi S tl T I 1 5 t © 4 ii' ^ UK L T t J; l\ 
[01 46] 

± aa <d w i?'r- tc =t n tf , c ti 6 a w t , 

i)R 2 sio Hi ffi J; rs i o, . 5 m its. £ , {£ :S r 3 s i o 0 . 5 Ht ffi *j «fc / £ fc tisio, * ffi t: 
2* , ± ffi cd ffi ffi 4i v ffi * ffi Rffi # 4 ic ffi , 7j< |g , * ffi ffi , x f- ti> m tc ffi ffi p kffil/ ft if © 
T 7 ffi * )V , 7 x x ;]/ * (± h U /I/ ft if CD 7' U - ffi , tf x ;U ft if <D flg ftfi ffi ^ £j fUltTfe^ 
R,S10ffi ffi RS i 0, . 5 ffi ffi « HitAM/l^ t> 30/1 * T* BJ » T? $ § % ;}? >J * ;b if / ffi U ^ 

i i ) ( 1 ) * ;l/ ffi 7 ^ Hp ffi x V ffi U ^o*^>i:(Z)l 86 ffi ffi fig ftl & 4/ * ;W /J / # U 

^ p * ffi > 4 <& ffi ffi ^ -5 -a- x ftj e. n s ( i ) tj j: o 1 ( 2) o * n ^ n ic iy & ?j< m * Ac u im b/j 
ffi 4< ga In Jit « a ^ ;U /J / *ij5/n* -9- > /j^ fiS « T* «s«^fcti*^p.»Moi%, ^- ;i/ / 

4* U J/ P * +J- > *<flH« "e « iS ^ ti 1^ & 50mol%-C£ 2 , -> U 3 - > ntl T* S ft s 11^ 

ylia "4' 2 4? U ;W /J 7 # U •> P + -9- > 

[01 47] 

* 5§ H/3 J; S ffi /;3c ft « 2 0 fc J; JS O fcf *V h D If -y * « ffl i: tt IS ft S « tt W * 9J 
^ Cj- t « T? <fe -p T t J; 0 ^ 0 

[0148] 

* 5g f« J; a $M ^ ft (c /K ffi «t m ft * n 2. m & t? <fe tl . ffi ^ ft tc {± a ^ ft # G yj< 14 m 
n r»J ^ <0 m ft 1 ! »J * B'J £ a" * W S„ c cD 1® Hi ffj tl (* fct ffi J& Kit^ + V hnUvi'ft1 14 
ffi fc ■£ « « ftg H ft (# * V h p tf -v ^ ^ 'v 7 i- - ) Affi c fi ^ Hi i^i M t - « ft ^t® 
^ W & s w "e ffi & ft ft 1 ; ffi * 91 gfi t ssi^tfta. 

[0149] 

ffi )>3c ft * 14 S8 H iE tL S 4j & , BiJ ffi m ^ S «! ffl t'J^tii ?J< 1t m ffij ( ?J< 14 M 
HHiW J|s * y h n fcf -y * «} *'i fiij ) ^ h M 9i t & 0 
[0150] 

* 5§ HJJ vc se -3 T If] i^atf fij fig ft ffi &n W ffi 7K 'ft 10 fii SO i; Ltd ffi F ot,«4fe S c 
t: T- 5 S o 

t Fn + yxf;Hr;l/o-X s /f;l/tAn-x, t: F a + •> ffi p ti 1 ;U 42 ;U p — X 
^5 cfc tf ;l/ ffi * ^ ^ ffi ;l/ p — x ft if cd 7 J< m 14 cd -tr ;U p — x ^ ^ y 0 ffi — „ c <D X ft 
is V '/ i~ — £. L T (ffi I 4r P V' -f X QP 4400 HJ £ V ^ ffi ftfj T* Amerco lffi ffi £ IK ffi 2 tl T ^ 
■§> ffi A £r <fc t f Sffi ffi T- $ « „ 

- ffi 7' — ffi A s M ^ VI DOGUM Gil 1 75 £ 5 ffi fiu V X X ^ ^ ^- > ?t ^ 6 . fcSl^li ffi -V 
ffi — C £ V ^ ffi H'J T- V ffi ffi A -1 US ffi £ tl T a to u 

I ffi + ffi — C- 1 3-S J kl>5 ffi fiu T* v >r ^ ffi tt ^ S HS ffi * tl T ^ S m it ffi 7' - ffi ffi 

o 

C j ~ C 6 t: Fu^-> 7' ;U * ;1/ S * ty # * > fl: ^ 7 7 - *f jU 0 — M HT, t Hp* 
> ^ ;!/ JS , t Kn* ^> x -r- ;l/ S , n Hn + ^7 0 P tf/bS> H K n 4^ 7 5*- ;!/ ffl * ft S 
CfctfT?J5„ CtOct^ftyr-jJAa, t* fC ^ i' /J —HPS. ^^/J — HP60, v-V^-HPl 
20, ^ — IIP 105 ffi Ai * T? V ^ ;\ ;l/ *± *^ & , GALAC TASOL 40H4 FD2cD « ftu T* 7' ^ 7' n > 

*t ^ e> lis vu ^ n T ^ S o 

An7*fA, Up y ;l/ tv y fS U s is x 7 > /J A , ^ A if > ^ 

A , * -5 -V * A o 
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y )\y =F -y m m , -o^f^xF'Jv, x * - ft J; ft* •=£ <d 13 *g , t 7' ;u a > ift *j 

«fc tf * © ttt o 

I "HispagclJ $ ft li I l.ubragelj <0 fc itu X II i spano Qui ra i ca tic fc l& Guard i antt fr> £> 
ISJtit^4#'J ^ u ft U /K * £ ) r ^ y U - h ft U v - „ 

# 'J tf x ;1/ fc? n U K > ,, 

# U t:" r. A/ T )\y p — 71/ o 

rPAS 5 1 6 1 J & ft t± rBozcpol CJ + X F tt* 1 ^ TSepigel 305J 

fc v fc flu T* Seppicftl t> > Allied Col loidttfr 6 US 5c 5 ft T f -5 fc CO ft fc © 7' 9 V 71/ T 

5 F o) yg m # U v - ft J; xf p # y v - n 

rsalcare S C 95 1 fc P 3 fc mi X Al 1 i ed C o I 1 o i d ft ft t> IIS £ ft "C f> * £ ^ V P 10 

;i/ * + ->if;H'J)< ft ;i/ 7' y -e _i ft >j p u F <d M * -e # U v - „ 
- £ ft- ft # U v - , W fc ^ ft '14 * 'J')U^ o 

[01 51] 

w £ * 14 tg Hi m ft £ ft 14 # v v is # > -e & & £ & & l \**o 

[01 52] 

^ & 14 # >j r > u * > fc & , i> < « m ft ft* y ft * j/ :r. -r- u > ft •<* ft ft tn-: giito m /k '14 fid 
w fc s Hi ij/j a m ft in ft j: t/ / :t it ft m us s ft £ ft / s ft ft 55 ^ k m -e h o -c fc j; ^ at 7k ri fid 

y-'ij © idf ft ft ffl O 't' fc ft ft ill-: ft y ft ft P <v ^ P ft >J v - T? & S „ 

[01 53] 

«r tc N Cft 0 o ij v — {4 , gj ft ft. fid JFIJ ia-;T ft ^tt 2 ft. ft s Q *^ G C 30 O W M ii'A J- ft 20 

ft ft & ft ft < fc t 2 o <D Si rill ft f b 7j< m Sfl ft # ft L > c « K fk ft ^= » ft IH ft 'ft fid © * ASS 

m <» m ft t^y'/y v m v> m ft & & *> mz* w ft , 1 o ft ± <o -< > ft > h m ft 4- * s c fc 

*, T" * 2 o J b ft £ <D si! 'J V - « , M 7j< -ft fid }FIJ O - ftg * ft ft Pi (C ^ ft 7j< $ SI ft ef ft ft 
[0154] 

:n6fl si? 'J v - ft > h 'J ft P -y ^ $ ft « v Jl -r- ft P -y * JFJ ffl © n >y ^y ^ y v - f 35 

■a T fe J; ^ o L ft ^ c T , it O Pi ASS K * ft ^' ft & 7K 14 BE 5>J ft ft ft fc « X tb r> X t «t ^ ( ft 

fc ^. ft' s ' i ' ic m 7j< it fid ftu ft ft ft & f y ft p <y <7 p x y v — ) l , sa fc w *s © Pa ft ft 

»LT^Tt±^(v 71/ ft ft P >y ^ P y v - & fc ) „ * ft, C n 6 O ft V v - ft „ ft 9 7 
h ;K y V - ;E 7c « ft m >J? 'J V-T^-jTUK 30 
[0 1 5 5] 

iff S L < li , Cft b © y V — t± , 7k ft fid yi] ft 50fr P> 1 00 © ft ft ^ X 71/ ft M ft ft 

ft sj? y -/i- ^ y x ^ b > fb iM -e a h y ft p >y * p =K y v - t- & s „ m n , ^ ft ft ft y u 
^ > a « 7k ft fid *ij im tc •> u ^ > fef ft ft ft- -5 , cft ^ hu © Fb * (c ft o t ^ s u 

[01 56] 

* 58 HJ3 SC ft X l\l C fc ft mJ fig ft ft ft ft ;k V V - O ■ M ftT, t a 71/ X ft Cj )fe ft 

S ft T ^ S (Serad FX1 1 00 fc V> "3 tig "P 'J ft '> U ^ > ft fig ft ft ft t> . fi tt ft &J ft ft tt 
^ 1 300© 5> ft- ) ft 'J V — C, 6 l-.O, 20 C, 6 (F.0« ^- + >/ :r. V > ft ft ft T* ^5 -S ) £ ft' S C fc 

ft ft ft X 'J v - fc L X ft , U ft «y <y X ft ^ S » ^SShT^S, £R M V',' f?g M ft ft ft 
Rheolatc 205, Sr> Z> </ft± Rhco 1 a t e 208 £ ft &£ 204 # ffl & C fc fc pJ fit X So %• „ C ft t> © k 40 
ft 14 ;k y U ^ > ft KG 8* ft fl* fig T? 115 ft Z ft T^S. 
[0157] 

C 2 o 7' 71/ ft 71/ SI fc '> U ^ > jiS ft fc * ft ft , 7k tf tc $g *g ft, ft 20%^: -Q- ft & X P — ft 7' V F 7^ 
— X 6 IKsi -ft * ft T S DW 1 20613 fc 1^5 «M Sh *WfflLTtft\ 
[01 58] 

c ft e. co ft y v - ft wp tc 7k * 7c ft /k 14 7' 7i/ p - 71/ 1* 1m x x m *> ft s s ^ ft u » n 
r« ft ffl ^ s c fc fc mj ftg r* $> a 0 c o «t a ft 4? y v - « ■- (^j tit, t -j. 7U x ft tt> & m ft s 

ft TP a Serad FX1010, Serad F X 1 0 3 5 . Serad 1070, U * >y <y X ft ft b H6 t£ £ ft T PS Rh 
eolate 255, Rheolate 278, Rheolate 244 ftfe ft £ C fc ft ~C 1* £ 0 it ft , DW 12061'ftJ;ft 
DW 1206J fc P y Si S 4 6 ft tc , P - A 7' > F 7n - X ft 6 A ¥ - ft fig ft fcrysol RM 184*ftti 50 



(33) 



JP 2004-155768 A 2004. 6. 3 



Acrysol 44. So Z> V fct X ft, t -V — X fct £ A # »J fi£ * Bore h i ge 1 I.W 4 4^ffl ^ 5 C t t 6J 
fig T*5. 
[0159] 

* 5g Bfl 43 ^ T $j m BJ flg & s}? U V — ti 13 tC . G. Fonnunu J . Bakke4o X Cf Fk . Hanscn-Co 1 lo 
id Polym.Sci 27 1 , 380 . 389 ( 1 993) t ^ 5 & fiR tC 32 « tS ft X ^ £ *> CO T* & -S 0 

[0160] 

ffi ^ 449 rill '14 KRtft * ft * Jg ft , WKffl^SJfl *4- S"J to^Tli »J hti 14 « #J ( nti 14 & 

et jfj © #. -r- 4- v h a e -y * «j tt fiij ) 5 at a? -r «. ., 

[0161] 

* m w k. tae -j t ffli^ct # «g & # i)u m m m n. m *s jw t l x u ol t © t, © * & if s c 10 
i: a< -e * a o 

#1 13 if'F W JfiBEI 4i m m 70 8 1 1 4 # tfE K ShT^StOftiJB 7' rt, 4 ;1/ ft ^ 7' - * A (Q 
~C 6 7' /I/ + ;Hi*^tf ) 0 

K r a t on £ ^ ? £ iw 7' 115 £ ft T V S si? y V - & if. '> ft < t tllOt/ V - tlf 
U y 14 Its IR ft £ ft lilliaStt ffi 6 ft 3 h U -/ p -v * * ft n S # y v - ft if © nil 
f Jl it si? 'J v - „ 

* II W ,14 35 5783657 *y CSiSntl^t © ft if © , 12#> <b 2211 CO $ & $ £ & -j" § 
7 /I/ * /I AS r £ ff ty # ij 7' 5 H ft BR „ 
[01 62] 

H An W m ft 1 ; »J toi 1 t U: ffl j£ 149 o t£ ffi icWLto.illx ^ t> 5 ffl ffi % o vg iffl o ift t* ^ ft' 20 
5 ^> C i: T* * , 0 . 1 ill M 3M %(D 15 H 'C ^fiJtSt W ^ Ll\ 

[01 03] 

* « n;j k: J; S ffi ii3c «i {4 , '> ft < i: t 1 ffl o ifi )]« 14. 1° V v - 43 «k t>* / * ft u 7 -y ^7 x ^ t. S 

w s ti & it a m & s is o 

[0164] 

3£i US 14. # U v - a , K -7- <0 B AS t? «L ).3c % © /k ffl f.: »J }» fk * ft U y /> IS i -ft ft si? U v - t? <& 
oTUia, M 7- co fffi T IIS IJ/i ftl ^ "J «f ft * ft U ->> » 5 ft 4* 'J v - X feotU 
v n „ c © £j{ ;,3c tU ^ I: 3d # 'J v-ojB&HS^if t OTft^T t J;i^ „ 
[0165] 

* % hjj t j; s ffl fig i4g ic ia is 14 ;j? ij v - s ft fr itss^, ffl jjjc % co is m. m ic n l x Tl m 30 

1j3c ^> ft ft fit X 0 . 1 IE ffi %^J^ G 60ffi ift %cO SE H i: -•)" C t ^ T * , 0 . 5U2 ffl %^ 6 40i2 M %X So -S 
t <tr jE L < , lffl ift 30 IB Si%X So & t ft 43 — M 

[0166] 

* 14 m is'f m ice^t, r it # u v - j t ^ 5 ^ ^ » , ^ 41 ri ^ 4 ft tj: ^ w m « 
ft- r± t fc t , x w w co jii roi , w t 9 h co & ffi (c at fei *n o ® m l ft « u * >g ak t? <* 

•5 ;J? U v — S jg i!t "j" SfcOt f * o 
[ 0 1 6 7 ] 

m A< 14 co M IK * BK -C * S ia H5S 14. jJ! U v - , '4 ft 5 , 25 "C O ?J< ic W "T S to IK co » IK 14 

# 1 m ta %* m x & & sj? u v - s f'ii 4i -r s t w * l ^ „ 

[0168] 40 

* 5g m o) Mi r& m K 43 V ^ T Is!! ffl »J fig ft ig ffi tt ^ 'jv-fcLT(l, iffi If ffi 35! 4 ft (4 US ffi ft $.'-! 

co ft s5c 4* y v - , A $ S ft co # y v - , if s d i: ^ t * a « 

[0169] 

mmm m <d ia m 14 si? u v - t v o ^ s « , # e x f- u > ft ^ fn ft ao-eyv- -e <t6 
o t » * n ^ n (» ffl ft t <d a it t ) ^ ; ei^^siifi:'e/v-si^^tt^?>ns si? y 

v — S .3 »4 T SiWt "f s ,, 

[0170] 

m ffi. u m © ia 11s 14 sk 'jv-ko^tb, w tc tr n si? y v - * /c « 3 si? u v - , «p t 7' 

<7 y ;l/ si? iJv-fctSCt T' * S o 

[0171] 50 
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SS 14 if x Jl # y v - ti , it y v - <o '> & < i: t l M <r> m *J itf/ifcttxxf A 
ct / * /c a cnsosit/v-tD 7 sf* ft* -r a x ^ u > it ^ na si y v — * m & s 
r w & n a & co -<? $> a n 

[0172] 

B£ S5 * 3" is y v - £ L x ti , 7^U;i/8, y y y U ;H» * y rj h > be , 
/c ti Y y > fig & H co a , /? - x u > ft >Piafi]*;UsS>BJ*fflv^S<ii:^T?*So ( y y ) 

7 y u /u h *? J; -y * 3 > ft * ffl ^ a k ft? * l < , ( y * ) 7 * y /u » *< - « ft? ^ n\ 

[01 73] 

6 -e y v — CO x X t ;U tc ^ ^ T ti , (^^T^J/H^xXf/Kt^^T^J U — h 
fe ft a ) , W fc: 7' ;U * ;K y # ) T y V U - h , tip tc Q - C 3 0 * ft? £ L < fct C, C 2 0 © 

7' Jl * ;K y y ) 7 y y U - h . 7'J-;K^)7 y ;'Jl/-h, fift(i-C, 0 o) y V — ;K y 
y ) 7' y U U - h , t K n + ^ y ;^;K^;)7^Ji/-K t$ t Q - C 6 <D t Fp* ^ 7 
;U * ;K y * ) 7' y V V — h C }g jn -j- a k jff fip ^ t* & a u 

[0174] 

7 ;u * ;i/ ( y y ) 7 ; /u iz-htiti^ y ;i> y y y y u - h , x -r- ;v y y y u u - h 
, y -r- ;i/ y y y y u - b , v y -r- ;i/ y y y u u - h , 2- x 

. v y u ;i/ y y y u u — h , i/ y n ^\ ^ ;u y y y u u — h # * act ^ -r* * a „ 

[0175] 

k K n ^ > y ;b ^ ;1/ ( y y ) 7' y U U - h k L X ti , b Fn + i/ x 5*- ;u 7 y y u - h , 2- 

n fp*^ y n ;b 7' y y u — h , m v n ^ > x ;i/ y y y y u — h , 2 - n k n * ^ y p 

bf ji y y y y u — h £ & a c £ # t -s a 0 

[01 76] 

7' y - ;u ( y y ) y y y u - h t l t ti , ^ > ^ ;i/ y y y u - h j-j j; rf v x x ;i/ 7' y y u 
- h & t f a c ^ # -e a 0 

[0177] 

w tc ft? * l ^ ( y y ) 7' y y ;u m <d x x -r ;b « 7' ;b + ;i ( y y ) y y y u - h r* * a 0 

[0178] 

* 52 in ct n tf , x x -r ;i/ ^3 7 7b 4* ^ is iJ; "7 ^ fb * /c a is y *y & ft <r * to % . y ^ 4=- 

)]y m <D 7j< |g( -r c?3 -3 ^ c?3 l/^ < ^ & /c 'i' ^ T ~7 * fit t TKfrcMl fc T t 

[0179] 

m y v — co 7 7 5 Ft ltii, /c ^ a if ( y y ) v y y ?i< y ^ k . w n - v ^ * ;u ( y y ) 
7 7 y y ;i/ r 5 k , w c 2 ~ c x , o y ;u 4- ;i> ^ t, o * & if a c £ /o< t a 0 n - 7* ;v ^ ^ ( y y 
) 7' y y ;b y ; fhtij:, n ■■ x & ;i y y y >i y ^ k , n - t - y ^- ;i/ r y y ;b r ;f\ n- t - 
a- y ;i/ 7 v y y ;v 7 5 k . n - y > -r ^ ;v 7' y y n y ;f*« a c t -e * a tl 

[0 1 8 0] 

* /c , JSS BS 1* ^ - ;i/ y v - o T ti , if x ;l/ x 7 t ;U fo itf^f l/^t/v - ^ G 

a w a? n a * y v — * ^ * ffl ^ ;u ti Jt m ^ $ * t fe w & n a o w t * cneo-tyv- 

* , hilL /c k^&iftDltt^yv — J: / £ tt^OXXf ;U ct t5 / i /c ti * ^ 7 ^ K 
[01 81] 

tf x /i/ x X -r ;I/ « - m t L X , ffi m tT x ;l/ N ^ ^ * > tt tT x ;U , ^;WHL^;k 'ic 

j& g ft if x ;l/ fc* J; CF t y ;l/ '^c Jfll -® ®E If x ;l/ # £> tf Set /j^ T ■* a 0 
[0182] 

x -r- u > y v - ^ l t ti , x ^ u > J; t5 a y ;i/ x ^ u > * t/ a c t r* -s a 

[0183] 

7' y y ;i> y v — ^ x ^ x ;u -e y v - o -f y tc a a t <d ( > y n — > r* afc H l 
ft ^& y v - * fr t? ) & n « , a ^ # rig t* a 810^,1:54*;?-* *e w t a c 1 1 »7 
ftg t? So a „ 
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[0184] 

m m 14 m w. & m t l x a , x v r > u * y , si? y x x f- ;u , ^uxf/w/; k , # u r 

5 K , x 4' * > x X x 71/ W BB » si? U JS M % fe if Uttft'JS, 
[0185] 

sJ?'J^U*>tC"3V»Ttt, 7' x * y 14 , * 7=- -A' > 14. , IN Y * y 14 £ ft (i ffl 14 © 4? U -7 U 
£ > , si? U '7 U * y - T 7 U 71/ . XV V Is* >- 4? V tT - 71/ \> p V K > > sj? >J x X x ;!/ - si? 

>j u y y , si? 'j x - -r ju # 'J -> u * y , si? v mm, 4? u si m # u u y y & «t t>* c n 

£ OS&ft & 31 jR -J" ft fcf J; ^ o 
[0 1 8 G ] 

;]? v x xf;H:-30 r a , y /j 7b sJ? v K 4? U -4- - j], , y * - ;U i: * *B ffi 10 
c t "C , J.'il 551 tD 77 ri- t- a c fc # t* £ a „ 

[0187] 

y * ;b si? > fig » , iih \\n m , m m a * ft a @ so^ -r ft t? & -j t *, «t ^ „ coi^fts 

O-WiLT, y -i. "7 fit > v n v fit % ->'^-^7ny|, p 7 fit , y" 71/ y- 7b IK , 7' 5? fe? 
> fit , tf 7 U y fit , 2 , 2 - i? 7 5"- tl V !V * Jl fit % 7 -if -J y & s X ^ U > fig , -fe -> > fig , 

y<rjim, vi/^v8, Y^n^fiS, "7 ^71/ fit, Kir/j>r. fit, l ,3 ^ p ^\ + y 9 J ft 
)\> si? > fit . 1.4-^ ^ n '\ + Vy->"/j;l/;i;y|, -f y "7 * /I fit , f U7^^i, 2.5-7 ;l/ si? 
/I/ ^- y V fj )\y s}? y (g? , y y u n - ;u fit , -r- * r n ^ y fit , 2 . 5 - i- y y u y y * ;i/ si? y 
fit , 2 , 6 7 y u y is * ;U sK y m & if a c i: ^ T JS„ c n b © -y * ;i/ sj? y fit -e 7 v - 
ti , ¥ $l! T? f'ii ;U L T t, J; l> L , '>(c< 2M Ifl 03 * H si? y fig ^& y v - i: {if t\i Lit J; 20 
l\ ctifiOtyv-WH, 7 ^ ;U fit , -Y y 7 ^ ;I/ fit 43 J; t>" U 7 y ;l/ fit •£ Jl W f S t 
lit £ L v\, 
[0 1 8 8] 

~y -A- - ;W± , )1H fl/j & i>' sj- - ;U , |J@ IS ^ - /!/ * f c ti Ti S K * - 71/ 6 31 iR T*?H 
© T' 5 „ c c 'e iJ; . x -1- y y >f U 3 — ;U . v-' x -r- u y y" v a — ;U , h U x u y y u n 
— ;i/ , i . 3- y p y s? — i\, , -y y p ^ ^ -y- y s; 7 y 7 - ;i/ , 4-y ^ y *j -a — /ifrzmtR 

2 tl ^ ->* sj" — )l % m ^ Z> t Iff S U\ ffi <D sj? U st — )l t L T , 7" U -fe P — ;b , x U 

x u 1 — ;i/ , y 71/ tr I — 71/ , h v 7 7- p — 71/ y" p y & m v ^ a c i: t t- ^ s „ 

[0189] 

;K 'J x X -f ;b 7' 5 K fc "J T U , r. fit fc ^ 7 $ 7 t ft U 7 5 7 7' 71/ P - 71/ <t £ Ufa" ffi & S 30 
tSCtf, 4? U x x-f-;UO«i^i:lflia«) 7b' He v fHct ^ T? * S 0 ^ 7 5 > t L T (i , 

x u y y 7' 5 y , -\ ^ 7 7- L/ y y 7 5>, 7 y - • * fe tt;^7-7i-U> -y* 7' 5 y # fli 

l^Ct ^ ~C £ Z> „ 7' = 7 7' 71/ P — 71/ i: L T li * 7 X 7 — 71/ 7' 5 y Z m ^ S C t* $ 

a ., 

[0190] 

sj? U x X 7- 71/ (J: £ C (C , '>4< tfeioo -so, MM ^ ~J" 5€7v-^'>4< i: t 1 ®: 3" 
ty u C « g- (D MtJ: , ?J< ^? iffi T- , 7' y -e x •> A sj- y Nil, 1 fe « ^ U , Na\ Li\ Ki, Mg 24 
, Ca 2 * % Cu z f , Fe 2 * lE 7c li Fe 3 ' >( * y & E <D& m 4 A > * /X ^' 0 IftCOJ:^ -SO, MM 

it is m ft. ^sn^/v-^i^scttiififjfeSo 

[0191] 40 

Jr. JS L J: 5 ft -S0 3 MS # 3 t» fc fj t S - tf fig 1*. ^Sit/v-c ^ S « tt , tc i: * fcf 

, ^ y 4f y SI , -7- y y u y as , r y Y v -fe y sr > •>*7i^;na, ^^s/->*7i-*r^ x 

7U sj; x 71/ y 7jX;IS, 7 -7- y y y 7i-;l/ IS ^ G si jr l ^ S t <D T* fe S o * ft, SQ M 
a £ G <& _-. X4 m 14. 35 ffi= 0i t/v-©- ffil fcLT, X;l/*i , V7 / 7;l/i > X 71/ sj-, -7- y 
7 y- 7U fit . X 71/ sj-, y y )l m. , 4 - X 7b siW- y y y y -2 . 7 - y 7j 7b sj? y gt tt fe If -S C t t? $ 

^ „ 

[0192] 

y y y y u — F/Xiny 777 u - i^ii^tt^xjiyv-, iftwica^x -r- 
u y >/ v p — ;i , -y y p /x + -9- y y 7 y 7 - 71/ , ^ 77 7;i/g, x 7U sj-> y y y y ^ % m 
□ l t§ g n % p >1? >; v - % m m t z> <d ^ b s lv\ c o «t ? & sj? u v - n , ft ^ ^. a\ 50 
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iff Sh ft 4 - X h v > aq (« iS iffi m ) T* -f - X I--o)-;A;1//d ^ ^ 7 fifr bl*^ nti> 

•S o 

[0193] 

g » T ffi jg & ft £ ffi L 7c # U v - ti , -fe •=> >y ^ lai flg , -9- > $r 5> -y * rf A , if y v 
;l/ , .t. U = , 3 — /b , -fe 71/ P — X % fff 'J v — *> J; C ft 6 © 82 £r % 5. Si #i L 5 t © 
T* tb ?.■> u 
[0194] 

• ?g u>j «k s m m m © m 1 © sts % jf* m ic xn « , is §t r± # u v - * 7j< r± ?> i& ^ iz m -7- 

© B m ~0 If- {£ S ■£ S C fc V £ & a C © X *> & JF* i± 31 f tt? f 7 X S fctt y a - Fvf 

•y'/xiu *n 6 ft r v> s o t Hft y> f& s # aw st -r s fc to © ^ r£ « a n # no ~e in su -e s» 10 

S o 

[0195] 

jS §3 14 ;F U v - © /J< '14 >> » ft L T , * Jj" * V ;U XK-90CS » ffi «R ) , * * i? U /I/ A- 1 070 ( 

MiMK * 'J /l/A i090(SSiffi«), * U )V bt-62(S u m m ), * U /1/A-io 

79(«SSf*S), U /UA-523(aSBS«)fcl#'> 5 * Mf7 If •> T * * U ->* > X *J: £ , 13 

0W LATEX 432 (Sfllffi«) i: f> 5 45 AO T* 'S V 'r 5 )V \±ip h % DAIT0S0L 5000 AD(@MtfO 

a ^ a ^ lid t? ^ Hi it »3c j: v 4 a ?± *^ 5 11s m s nt^ s r ^ u ;b » ir ^ , *sv^tt, * 

98 1 (S » iff tS ) s * * U 'V x y R- 974 ( H U m « ) £ f -5 ft iifj T? 7' If ^ T % * U 5? > X 
AVALURli UR-405(aiSiffiai), AVALURIi UR-4 10(S SS +1 ) AVALURE UR-425 O SS PA' 
«), AVALURE UR-450(S» ffftS), SANCURE 875 (S»ffi«), SANCURE 86 1 ( ® fcS ffi ) . SAN 20 
CURE 878(fltSffi«), SANCURE 2060 ( 8£ feS jffi ^ ) (Dft tw 'Q >/ y KU 'V $± G , IHPRANIL 8 
5(11 \&m )® ft iju T* ^ -Y -T. ;1/ ft ^ e , AQUAMERE II - 1 5 1 1 ( S U IS fl( ) <t ^5 ft rtfl T' IIYDROMER 
tt /J^ ^ MS S ti T ^ £ il? u *> u * y « ^ 'ft 7> }g * ffl V S c ^ t? S S o 
[0196] 

3£i m 14 si* U v - © * tt » iii: LT, si? U u f y s X V m M . iff. V x XfA, jJ? U x 
Xf ;I/7S K to J: / £ fc ti 7' >l 4- K ^5 & S fi¥ ^j^ C JS 1R * *i S '> & < t t 1 H © # U v - 
© IK -7- © l*J fPJ J; t>* / iE Ac {J >> W lc : & iffl t ti i> T 1 M W .1: © ffi IK M -e X v - * ffi. m. £ 

m & s s c 1 1? w e n a u v - © » s * ?-y m u t t, j; ^ „ c n & © # u v - « ;i is 

, ^ -/ V -y K jJ« U v - 4: "f- ti S „ 
[0197] 30 

• 58 nil lc X £ tt % © SB 2 © g ^ ^ m (c J: tL (i* , ^ II 14 si? U v - * ;J< & ft © # U v 

— t-rz c t ff v a- a fc i6 , c © * u v - n m & m © ?k ta ^ ^ ur m \t l js t r> * n s 

C K & a o * ^ '14 © 3S IK tt =K U v - © 1?iJ 4: LTttfi(TOfeO**if« c i: A 15 T- £ S „ 

- /j% & y y ;\ >j m if ■< X £ y t\ i; m a if © M % 14 ^/^S, >r y An * v> »•? % 

43 J; t>" X ;U ^ > |% y > (sul phonic kcra 1 1 n) k K,^ -z> tc >r -y -1~ y ^ if © % 14 * y ^ 0 
n & if © ^ > a ^ H „ 

* -r- > S 7t U * h ^ > © 7' x -A- y 14 , * * >' 14 , W ffi S Ac U # Jj' > 14 © =1? U v 

t Fn + yif ;l/-b;l/n-x, t Fn* y7u tfy^/l/D-x, ^< ^- ;U -tr )l cj — x 
s x /I/ 1 Fn + y x ;U -tr ;b n — X , yj ;b + ^ ^ -7=- ;l/ -tr ;L n — x , -tr ;b p — x © pq M. 40 
ft ^§ 9@ * * if © -fe ;b n - x V v - „ 

- X V y 7'Ju-F * fc li;PJ^y ; ;'Jl/-F & if © 7' ^ U ;b ^ U v - * fc « n # U 

iff V If x ;!/ M a v K >' > y< ;b If x ;U x - f/l'i: ^ 7j< v -Y > M k © p ^* U v — N 

P i! If x ;U i: * n h > pg? k © n U v — , fcT x ;l/ if n U F y k ffi m if x ;l/ t © n # U v — 

, ti' x /Hf p u F y k fj '/ P -5 ^ ^ A k © 3 # U v - , ^ U If x ;l/ 7' ;U 3 — ;U ft if © If x 
;U ;K U v - 0 

• 7' 7 tf 7' 3 L, , fy" 4^ +>" > ^ > IS W 1* , yj ^ -V A » 

• y iv # y m m xtffj'y^-i-y. 

• X' U 3757 y U * Xg lycoam i nog 1 yean) > t 7' ;l'0>Mfe«tt;*C>SI#f*: % 50 
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• ffl 9 v ffl m > ffl y^77fdfA, ^ w ;l/ , n — ffl , 

• -r * ffl J/ 'J ffl M , 

• U'/l-pyS, ffi m p y K p ffl > % if © A 3 £ ffi 43 J; tf C ft 6 co il £ m 
ft if © ^ J» j£ ?Jf T- ffl £ fc % f5 * Mi L fc * U v - 0 

[0198] 

* 18 BJJ fc J; 3 ffl js£ % (O fc 5 O- fc -J> O 7 & ffl M fife ffl fi8 <fc ft tf , ffl & L fc © ft if © nil * fc 

tf u mm at* ft ts m fc m m m fc ffl m «■ ffl y v - & # # i^sa^ t « 0 r a & m m ffl 

J fc ^ -5 i5 fii tf „ * 58 IW © ik: IM fc ^ T (± , (25°C )£> «fc tficlfl: <760mmH g ffl ft fc> 10 

5 Pa ) fc x m tt t? <fe t) , jffi lit a h v * fc m m v & a nil fc fc n? ft & £ & fc x % «£oux±o us 

M #1 a T? *J f& £ ft OH Jj/j ffl * £ 15* -4" £ fc co fc -r s o 10 
[01 99] 

» i£ L < (i , m fc BR M ffl tf {£ fit fc ffl ft 56 'ffi nil fc <D ig dftC If? AB "<2 fig 58 'ffi Ml tt $ tf 0 C O 
iilcoi^ilJ: 3d fc T ?ij ^ L fc rill & SB ffl 1' S C fc ffl h£ T* * S o 
[ 0 2 0 0 ] 

* 5g w fc j; s ffl n <d m 3 co ffl m m m fc «t ft tf' > ffl et 'ffi. ffl u v - * m fc m w ffl * fc » f& 
l fc ai Ei ^ & it u -f o) m m ~c u (£ Jtsa & v * a „ 

[ 0 2 0 l ] 

& rfti '4 : 3i£ ft sj? U v - M j - « ^> ISIto^TIi, A ffl «f ,iT- til 11 4> Rfl 35 71 97 4 7 *5 i> ffi fc 3d « 
s ft r ^ z> x v ic l x m ifi -r ft tf cfc o 

[0202] 20 

# U v — 14 ffl O |5i [fii & ft fc tf > "/ p >y ^ >J v - , y?7l- ffl U v - «j «fc tf / * fc li 
■y y *f L. ffl 'J v - ft fc <D '£ ffl «ij * ffl $U ;E fc tf M l9r % « m m X ffl ffl ft tf cfc ^ „ 

[ 0 2 0 3 ] 

ti ffl ft flj O # fr: ffl fc X jfi K 'ffi ;K IIR JI6 ffl fc # (ft S # fc ^> (ft ^ tf «r fc , * *N «r 

lit- HI IM Iffl 'ffl 749746 ^ , |BJ ffl 923928 , |sj ffl 930060 tj-fc 3d ffi ft T Jo () , ffl £D ^ ?? * * If t 
H/j «9 ffl fc fS ffl ffl a „ 
[ 0 2 0 4 ] 

7j< ffl $ fc t j m fc m ij/j ftioi* ffl * i ffl fc ffl fft ^ ffl fc ffl y v - s ffl tf & /if ffl 5 n m ^ e ®o n ■ 0 ars 

[ffl T* <fe ft tf X < , 20nmffl 0 300nmT* So Z> fc ffl- £ L „ 
[ 0 2 0 5 ] 30 

ffl 58 W fc J; 5 ffl % O ffl 4 to ffl fits ffl ffi fc J; ft tf \ IJ55 'ffi sJ« 'J v - * ffi » fig fl/i ffl fc ffl rtf ft 

ffl a c fc ^ -e * 5 o c © w ffl , ffl hi 'ffi ffl y v - tf m m 'ffi u v - fc «f- tf nsc fc fc ft a „ 

[ 0 2 0 6 ] 

liS ftf 'ffi ffl 'J V - <0 - fl»J fc L X , If ;l/ x X ffl ffl( tf ffl iS J. X ffl ffl JS O HK ffl fii ffl fc iffl£ 
K I3J fe§ S ft < tf — ffl X X ffl ffl , X X ffl ffl IS O ffl ffl — ffl fc iffi $S S ft fc , 1 tf t> 1 9#] CO 

* fii ffl ffl f/ -J" s file m « iE fc tf ffl s « to ffi ffl w ft ffl ffl f* ffl /j ffl ft is) fc , tf n ffl x x ffl ffl ( 

ffl 3d <0 tf x ffl x X ffl ffl fc kt: -W- ft a ) , affll/7^X8Affl 28f|S] cO K ^ UK ffl * # S ) , 7' 
ffl ffl ffl Id' X ffl x - ffl ffl ( 7 ffl ffl ffl & ffl 2 ffl & 1 8#] to 02 £ JKI ffl % *T ffl 2» ) * fc ti 7 V ffl * fc (± 
^ ^ y ffl X X ffl ffl ( X X ffl ffl hi CO ffl ffl X ffl fc fc'i S ft fc , 1 ^ P> 1 9 ffl (O Jtjg ^ fiii ffl ffl" S 
|tf Sit ^ S fc tf 5> fii ^ co ffl ffl m. ft 7K -5 ffl * ffl 4 3- ty ) X' & -j X fc J; 'P ft < fc fc 1 ffl cO fill <o 40 
^ V V — fc cO 3 ffl y V - * £ tf 3 £ fc T* * ^ „ 
[ 0 2 0 7 ] 

c ft g co p ffl y v -icj^ttffl ffl h 7 y ffl -ffl ffl ^ x ^ > , ffl tf — ffl ^ > -tf > , ffl ^ 

^ > x iE ffl tf x ffl , K ffl ts y T.m. ffl tf x ffl , ffl ^ ^ ffl /j > x it ffl tf p. ffl ft fcffl tf p ffl W rt 
fc tf 7 y ffl * fc ti * >* y ffl 52 co ffl ft A 1 co ^ tf§ s>j *ffl^TJg»i*T*^Tt>iv\ 

[ 0 2 0 8 ] 

c ft 6 cd p -A' y v - co - f^'ij fc l x . p ffl y — : w tf p ffl / x ffl 7 y v is 7 y ffl , f^F fig 
x ffl / -j> >> y > tf x ffl , p m tf p ffl / x 7 7 y > m tf x ffl , Bfg&tfxffl/ffl^# -r ffl > 
, m is tf x ffl / ffl ^ ^ ffl ^ ffl H' p ffl x - ffl ffl , ffl o tf ffl > tr p ffl / "7 •> y y m r v ffl , ffl 
n tf ^- y m \£ - ffl / v •> y > m >z =- ffl > x 7 7 y >(g? tf - >v 1 1 - * ^ ^ 7 -tr > x n ^ id' x ffl 50 
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/ 1 - K -r -tr > , Xf7 'J y»t^.;Wxf ;Hf-;l/x-f;V, 7° p fc? * y ft tf - 7b /-b 7b 
If - 7b x — -f 7b , Xf7'J >8e^/Wffi8 7' y 7b , 2 ,2-^ ;l/ * ^ # > ft tf — 7b / v 

u > ft if x 7b , 2 . 2- ^ ^ ;i/ ^ y ^ y ft r y 7b / v 9 y > ft tr — ;u , y/f ;r/n t^t > 

ft If — ;l/ / X 7' U > ft If — 71/ s V * * 7b 7° n If ^ > ft 7 V 7b / X ~r 7 U > ft If — /b , If 
z;l/^y^yo.2%t^iSnti^*/n tf * y ft if - 7b / X *r 7' y y ft if — 7b N ^' if - 7b 
^y-e'yo. 2%t* 5fi « s ti t ^ a s; * 7b y n if x y ft if x 7b # y > ft if x 7b , •? h ^ 

7' U 71/ * 4- > x £ > 0 . 2%T- 3£ 48 S ft T ^ a W ft If — 71/ / * ^ £ 71/ If X 7b X — :r 7b , V 

If - 71/ ^ y -tr > 0 . 2%T* ffi S ft T ^ S B¥ ft If x 71/ / X 7 U > ft 7' U 71/ . ^ tf x 71/ -tr 
> 0. 2%T? ffi J ft T ^ a HE ft tr — 7b /l-rfr 4> ^ -r -tr y , 2/ If x 7b'< > -tf >0.2%T 3EW £ ft 

y n If 5j- > ft 7' y 71/ / X -f 7 U > ft 7' U 71/ * & tf a C T? a 0 10 
[ 0 2 0 9 ] 

Hp m 'I*. O iJS IM It * L> v — L T tt , MB J8 tt -e U v - , # K 9^ 6 22fl8 O m ~M )S\ J- & 

ft- -r a if - 7b x x r- 7i/ & ft a r ?i> + 1\> r u - h * /c t* * ^ ^ u i/-h**ti^LT 

n btlSt,«D««tfSu fc/^T'S5 0 CO 4J ^ £0 7 71/ + 71/ 5> v /J 71/ t± 1 0 r> 20{fii O K ^ Ki 
7* ^: ti Z> o 
[02 1 0 ] 

COi5 8:ll8 sJ^ * sj? U v — {4 , =J> U X t- 7 U > ft if - 71/ , ^ tr - 7b ^ y -tf > * ffl ^ 
T » ffi S * /c U X t- 7 U > ft If - 7b . 1/ 7 U /b x - *r 7b S /c fcl V 7 U 7b 7 * U - h . ^ 

uxfTU/w^^r^'j b-b, ^ r > u > ft ^ u ^ x 7b , ^u^^y/w^^)/^ u b 

- h^b ill L fff a & £?3 T a o C CO lg ^ , C ti G> <D 3j? U ( >C ^ ) 7 ; / U b - htoi^ta 20 
x * ls>'SV 3 - 7b £ fc (J; f h 7 x -r- b>yija-*^^>ij U - h * ffl ^ T S ■& 
a C £ "J ftB T? £ a „ 
[0211] 

± K t Tffi«L /C Hp J8 3 3l' U v - fo J; tf t U v - a K9 »] T ib 0 > ^(C77VX W 
3¥ HI M li Iffl m 2232303 ^ £C ® i tl T^5„ tl t IE fi Y : Hj 5> r ffl ^ 2000^ 8 3)0000 £D 

n ff <fc < . 4 000^ b 20 0 0 0 0 ~C $>%>£%$- S L o 
[02 1 2 ] 

* 58 *j T fii ffl ^ ftg ft (]p }» tt O i£ IK 3]! 'Jv-Httt, ^ U 7 ;!/ 4 1 b > x f# K X 

U7f y&i; o c z - c 20 o r 7b 'r > o 3 u v — , ilea fti * /c a ^ fia ¥n t? ok* ffi « * 7t it ft s 

«0 7' 7b ^ 7b -tr 7b u — X , x ^- 7b -tr 7b P - X *J J; tf 7° P If 7b -b 7b n — X ft if CD q B C 8 CD 30 
7 7b 4^ 7b -5 ^ /J 7b . tT x 7b If n U K > ( VP) <D u V V — N «(# IC If x 7b If P U K > Q ^ 6 
C 4 o ^ 7 7b ^ > (C 3 ^J^ t> C 2 o <D 7 7b <r > T & S ft *5 — M i O 3 i|* U V - t * if S C 

^ T* * a o * 58 SW ^ ^ T «i HJ nf fig ft VPra U v - <D - m tLTIi, VP/iff ft If x 7b , VP/ 

x f ;M ^ ^/ u b - h , y -r- 7b it # v if x 7b tf p u k y o>vp) , vp/x -r- ;u * # 4/ y u — h 

/^^^U7bft, VP/xY^ty, VP/^n * -If ir -tr > , VP/h 'J 7 a >f VP/X^UV. V 
P/ 7 ^ U 7b ft / i7 T > y 7b * ^ ? V Is- 3j^ y v - & & & c t tf -e * ^> o 

[0213] 

4^ 58 M J; S «B rit % £d (± , 32 m f± ,1? y v - o » tl o B J& % (E ^ ifi fJM Ift S"J ^ & W S & 

tti^o c o ct -5 ft 3fi jm ffj ti Rff ^ o n ffi * ffi tc *t c fc tf v z z ^ m m m ^ /a so © * £ w> 
s ft ^ % s ss fH r* # « *^ ^ m m *j J: & sj wj *^ & js w fj- a c t tf t* * a „ 40 

[02 l 4 ] 

* 56 TO J; S m % U l 7 >y ^ X # » ^ 5 t <B 5 0 
[02 l 5 ] 

L fc tf -J X , * 58 IW o i MS O t> t o {4 , *M H W ^ K S1^«tt«i77 ; ;Xi:* '=k a 

^ w t it- s -i n f# s « t ^ * . hne7^^itt*i^Mi^$affittfc$^ 0 

[ 0 2 l 6 ] 

f 7 7 ^ X j fcV^"5SJHl±> * $g (D 5tM IC *5 T > MiH (25°C )te cfc tf^^BE <760mmHg 

ft % io 5 Pa)tc fei^t Hf*T*ft o , H^/ffiwra-etta^RiajWKafk s4^/^3o°c 

^±00^ 55"C« ±0 S i: ft 43 — « <fc < , M^ 200°C * "POKIffl. ^fd 120"C S T (DIE 

bb -r s c ^ v z a sj h& it as as ft ^ % * js fttstottSc 50 
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[0217] 

7 y >J X * <D Mi STiBSl'rSCktioT, to i: ig f P $ * T gg fit M W M *S - ft ft 

fo&mtit -r scttf pj ftg -e h a & , c <d m ft ft <d u m*^. u STStt, ft ft <d to * <d 
>7 y * x # w $5 ii ft -r a o 

[02 1 8 ] 

* 52 TO tc <fc ti fcf > <S M ti . dsc 30 <t ^ -5 £ flu V metlerH SJK^eSftT^a If- S 33 JK 
*< S # 5°C J; Ac « 1 0°C <D PA fi 3r ft if © ^ >_£ S 1» * 3+ (DSC) * ffl ^ T fflj & Lfc«^G>*ttfcJ 

- * w s -J" a o 

[02 1 9 ] 

* ?2 to tc ffl a is o , 7 v y y x « , ft «t n fc <t o= & i# ft ¥ lo^ifetfiicfflt^ ft r ^ 10 

5 t cd t? & a o *S ic , ffi p ^ , 77 >J>n^ ^t^a^A 5^X77 * ;1/ ^ ^ n 
7 > 4 1 -V > ~r V v P 7 > * 7 U ^ V — P 7 , ^ ;b y 7 7 7 ^ P ') (cork fiber wax), +r 
h 7 4^ tT P 7 . * u O , /\ -t? u V > ^ > * > 7 *y ^ X , vY^P^UX^U>7^y^X, 
/^v 7 -f y 7 >y * X , ^" y ; /7^ h > -b U > > 7 v >J X , U y i- << Y 7 'V * X , ^ U x ^ 
b > 7 ^ X N 7 v ^ — h P 7° 5/ u. ft /£ tC ct -j T % ^ ft %> 7 »y X , 40 °C . ft — /i 
J: ^ <D ti 5 5 °C i? b*d * -3 Ac 88 T* h Z> m flfi ffi x x -f ;!/ io «fc y / U -b V K 5> n a 0 

[ 0 2 2 0 ] 

S /c , W 81 « i fc « » K tt « C 8 -c 32 Ol B6 fH ^* W ^ a #Jj % rfi S fc ffi ft to * M ftK vj< jK 
ft L T V4 G n a 7 ^y ^ X & * &7 a £ £ ^ T* # a 0 l HfttiDi: LTit:, ;J< ^ * A ^ 
, 7j< as n v 7 u to , * n v ^> to , ?]< ^ n 7 5 -5 to is X 7j< rfc 9 / u > to * & a c £ t* 20 

* a o 

[022 1 ] 

U n — > 7 >y ^ X S (J77^^77 / ;Xtfe(fl)L t /j< T * S 0 
[ 0 2 2 2 ] 

h 2E L> Ac 7 >y ^ X (D ?M ft ft * $ij itJ LTUl\ 
[ 0 2 2 3 ] 

ffl /j3c ft K 1? S n a 7 7^X(:^^ T M , tt -f <D B fffi T* * ftKgtfilc&ftS^TfcX C <^ 
^ "C $ a « C n ^ CD ? H T- )& I2 ^ 50nm ^ & 50 m£D «B ffl T* ^5 *1 J; < . 50nm^bl0/im 
~e feSfc!ffSL<, 50nm ^ ?b 3 . 5 /a m V $> a i: ft fo — JB cfc 0 
[ 0 2 2 4 ] 30 

t$ , ;|< i() 7 ^y y y X 5'J x v ;l V h > £D B V 7 ^y ^ X £ ffi S a d 6< T* ^ a 0 C © « 
ft > 7 »y 'J X >& , ^- £j *i l(E ^ 1 m/j> <o 50 /x mCD IB Lffl T* & o T > 1 \i rn/j> ^ 50 ^ m<D 985 [ffl & S 
i: iff H<> l|imfrb5/ira ^3 «B Bfl T? a h ft - /fi? J: l> S -j' CD fffi L t 6 < £ £ nj 

t ^> a u 

[ 0 2 2 5 ] 

* 52 W J; a ffl /SW^t5t>i:o0^fifcJB ffi T , 7 >y ^ X % m ft K ^ ^3 ff^ T 7 ^y ^ X 
*lfl!Ef*5Cttft'iSo C <D IS ft <D 7 'V ^ X (i , ¥ i^J 1 mOg?, «Rp 50nm ^ 

6 SOOnmcD IE ffl fffi T* * a 0 7 ^y X fit SB » « ^ t O ^ T ti > iK *N W 8* tti M i> DH S 57 1 9 
6# W Jo J: In] ^ 1048282^1 to * tc E iStlTl^„ 

[ 0 2 2 6 ] 40 
C £73 7 -y 0 X ti > 18! )H 0. OSMPa^ ^ 1 5MPa£>»3 fflOt(DT'« tl tf J; < , 6MPa/^ G 15MPa 

* [tf T* h a i: W iE L ^ o Hi ;X£ tc o ^ T ti , TA-XT2 i £ ^ o % w\ T* U * fct ^ b HS ft S fl T 
^Sf^Xf-jLH — ^ tC ji: g 2mm CD X *r > ]y X M K > V > $ % ffX 0 M tj- Ac t CD * ffl T 

. ifl'J^MffiO. lniin/st^i S ^> fei A ^ 0.3mmT' 7 v ^ x tC ffi A S ii" , 20 °C IC X fflij L Ac 

« ft o fK ffi ;j # riiu aii l r * a o ffi m % m s t- a Ac 46 1 , 7 >y ^ x cd m ^ tc l ^ g a + 2 

0 °C T* 7 >y ^ x * m M S ti: a „ ?g tt Ac 7 *y ^ x * , ffl g 30mm 5 20mni <0 S S fc ft <* „ ^ 
ffi (25 °C )t T 24 ^ y 9 X ^ S p m p ^ S Ac 46 , igg ffl O Ml & fiu tC 7 *y ^ X «: 20 °C K T ^ 

ft < £ 1 IK? tm « g L T 43 < o fi ^3 ffl ti fflij Ac E « -r ^ X -7- ^ p ^ - ^ to ^> U 

> ^ CD 7 y ^ X {C & L T a SIS ft <D ^ ffi ft T* »J o Ac t ^3 tC ffl S ^ a 0 
[ 0 2 2 7 ] 50 
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* 28 W \c J; £ $M ftic % (C tt , ffl fig % © £8 fi M IC ft L T0.11IW^50li««|gHOi T* 
79 / >'74t«St5Ci:tf , P*, 0.511 %tf 5 30li*T*tfiS^8i:!ifiL<, 1 * « 
% tf 6 20 m fft % X ft ^ 5 ft S 4: ft ft - Nf «fe ^ 0 

[ 0 2 2 8 ] 

* 58 Ujj J; £ ffi fiSc ft tt tt , 35 rS T* ^ - X F tt © HB B& fb £ 4% £ '> ft < & 1 ffl 3" H % 5 0 

* 5£ ifl tt iw ft s si t> , r ^ - x h « © im ij/i hhj & m tt , m & tf 25*> 6 6o°c © IB is 

30 tf G 4 5 °C T? * S i: W £ L U> ft' XX} / £ ft tt fi£ ffi tf 0. 00 1 tf 6 0 . 5H Pa © IE ffl T* & 0 
, 0.005tf 6 0. 4MPaT*& * i: ftf * L I- ■> ll@ )\H ft H * 3 «S ft S *. © <b ft £ 0 
[ 0 2 2 9 ] 

it & ft tt , DSC 2920 <b £, itf X TAft ft X ft )l * ft ft t± tf 5 M Vt £ ft T V & S S 3§ Jg tf 10 
@ «■ 5°C S ft tt 10"C © ffi 3t ft if © 7 ft IS j£ & #& ffi 3)' (DSC) ft ffi^TllitiS 84 tt ffi ^ ft 

•s ( # dt © it $ i; ft * m >,',( tt v- - -e ft ft ft © s ft tf - y © m /ft t Jtists js t* & s ) „ 

[ 0 2 3 0 ] 

/£ iCJl^ X tt , W tt H f¥. 2mm© X ft ft ft X 34 Si ft 'J ft * ffi! 0 tt ft ft ft X -7"- -V 7 i' 
-J 4 •*? (ft t X tt U -A- © TA-XT2 i ft if ) * Hi ^ X , it & M © fitf P t 7n-7^SA2lU ft' 
^ ^ ^ 'J T ?iJ i tl S „ (f!li )S£ © M'J '4£ tt 20°C (C T 50 © ^ ^ © '1' iAi X fx 5 o ^ fi SH ^ lnm/sH 
J-zd ^ T 0. 1 mm/s© 810 ih£ isfi }£ X •> U > ft ft «• ,K Rt^AL, A ^ ft 0. 3mm t t S „ © IS © 
3d SS M tt /ill ft © ii3 A tf - ^ © tf T? % ^> „ 
[ 0 2 3 1 ] 

£ ft G © fJH ll/j % H tt > =3* U V - * ft ft X 3b -j T t ft ^ iM it ft Wi it ft % T* * S i: W *U 20 
, 5/U3 — >*JJ:tf/iE ft tt ~7 -y ^ fb f b ft % ft 6 M tR ft -S d i: t> ft- % Z> 0 * ft » fb 7j< ^ 
ft J; ft' / * ft tt •> V a - > ft ft ft / * ft tt x -y ^ fb fb ft % © rS ft 1% © Jfft T Jj t t J; i\, 5 
£ ft * ft ^ - X h tt IJg fl/i m H ft 5 ft S M ft ft © ttf ft , ^ - X h tt © it ft & fb ft ft ft fg ft 
W K fit iU -J" ?o £ M £ ft, ft ft ift ft «fc ft ft ^ );K ft ft ^ ft L , f£ fic (c x X x ^ IS ft ft ft "J' 
S )., 
[ 0 2 3 2 ] 

* HJJ J; S ffl j,Jt ft IC *j V T t£ ilJ L W S ^ - X h tt fb ft ft £ L X tt > ift 18 A" 1 21 Pa 

• s'tft ft 19ft^20.5Pa- sT'^Stilfl L V^fc J; ft'/ 3; ft tt Hit ft ft 30ft P> 5 5 °C T' <fe S ft 

•b ft ft fb ft / u > s ft tt ft ft -> ft n tf u > fb ft y u y * ft tt ft y u > (is m m ft v ft n tf ft 
ft if © ft y u > ft J; ft ft / u > ^ « ft 6 ft ft c ft 6 © ft ft ft & tt' set & tss, s 30 

ft , flg fl/i SI ;M ft tt BR fl/i ft ft n - ;P © x X ft ;b , «f h U ft V X ft 7 >J ft * ft tt ft ft ft -> h 
U — h , V ft ft ft ft P tf ft ft — h tf X 71/ ft U ft ft U — h ft if © 2Uft h 65flS © i*> M B ft ft 
ft ft ^> ( H4 ;,U ft 2 0 ft £> 3 5 "C 6S )i£ ft J; ft / i£ ft tt 4 0 "C T* © Sit ^ 0 . 1 ft £> 4 0 P a • s © ¥6 H ) © t 
© , ft fts « ft rill £^-j Tc m ft ^ 8fi © h'ft/'JtU F ft if © P U X ft n — ;U x x ft >l , U 
(1 2- t F P * •> X ft ft U V tt ) ft H © tt 'tt © <fe 3 sj! U X X ft ft , £ tl h> © i« ft ft ft fiil ifj ft 
Schftfi & o M ft m ffi © F U ft U -b U F £ L X tt , U ft -y y X ^ 0 A ft rT fig ft I Til I X 
1 N R J ft if © ft i'fs h V fill © m to- % ffl ^ s c i: ft x £- ?o o 
[ 0 2 3 3 ] 

* ft, 8 ft o 2 4 #j © m fit ft ft ft ft 3 y ^ + ft tt ft ;u p ft i/ m © ^ > ft > f a ft ft 

, Ui ft ft 20-55 "C X ib Z ft U ft y ft ft -> P ft ft > O'DMS) ft if © ^ — X F tt © ~> 'J P — > 40 
f]ft ftt ft S . ft i: ft tt X ft ft U ft ft y ft p > , W t iffi a €1 H2503*J <fc ft" DC255 1 4 ft- ft ft P — 
- ft ftft ft 6 HE -ft S ft T t © ft if > -5 ^ tt C ft 5 © jg ft ft ft ft tt' S C £ t 'C % 0 
[ 0 2 3 4 ] 

-\ - x f tt © fji ij/j ft w k. i> x tt , ffl i^ft ©em tjftt oft e goig mmwco.oii 

wl %ft b 60ft: M %) © ®5 Iffl © iTc T * 56 l!f] ft ft S SB 1$. ft ft £• W •<* S c i: ft T ^ , ffi ftg ft ^ 
0 . 5ft 6 45 ft fit % © iEB H "C ft ft it^tflfift, 2!R fft %ft 6 30ffl « %© ffl "C ^ ft" $ -ft 
■5 i: ft ft - te! J: 
[ 0 2 3 5 ] 

* 58 m ft J; S HU ijjc ft tt , ^ ifl jijt ft © & litWLT2Aft30ii)l © SE UB © ft ^ T* ?L f b 

ffl W tai rS '14 M % & * s t © T- ib ft c © It 45 5%ft> e> 15%T- 3 <b ft 43 — M ft „ c ft 50 
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GOWIffi 14 ffl (4 s 7 x * > 1* , # * > '14 i ft li B '14 © W E ffi '14 M A^I JR ft tf «fc ^ 
o WfflS1tffJOW1t*5«fctf«fli(?L{kffJ)OJ£»»«:r3li^T«, r Bicyclopedia of Chemical 

Technology, KIRK-OTHMERJ , <£22#, ?fi333~ 432M, W, 3lSx > 1 979, f I LEY£# # C T £ 
c £ T* •* , > v - * > 'ft tJ <k tf 31-: * > '14 © W 9 r£ '14 #J ic o ^ T 14 # tc d cd # # & UK « IB 
347- 377W <& # # (X -T -S C <h # T'tSo 

[ 0 2 3 6 ] 

* 52 m las ffl <£ % fx 43 ^tf ffl -T S fctfJ L^W ifii rS '14 #j liKTWUi'S ill JR * ft 

o 

# * > '14 W ifti rS 14 S"J 6 : HB BA iffi , BH flfi 7' ;l/ xj - /l> , stf 'Jxh + -/fUf 7 U ;U * 
ft ii-bf;l/Xf 7 U ;l/ 7 /I/ n - ;1/ ft E <D stf U x h ^ -> ft * ft (4 # U y U -b U > ft JIB fl/i 7 /I/ 10 
3 — ;!/ , m Mi m 43 iffX^n-XOxXfiK 7il/ + A'//l/n-xo.xxfil/, ff tx (J ~ 
C 6 © 7 ;^;l/^;l/3-X © si? U * -> x -7 b > ftHBKixxf ;k S> - , h U - * 

fttt-bx + *i/-r>iiiifcaxf7'j >mv>v\£ y — )\> * ft a {"jto-*, •=? r > y > m 

y U -b a - ;l/ * ft ti?^ 'J yi si? U x 7 u > y U n — ;1/ » ft £ st tf 6fr £ 22f@ <D St US JSC ? 
£ # 7j- § y >J > h * ft liJ/'Ja-yftftO* Aft ix 7 ^ * » * ft C4 7 ;!/ xi 4- •> §1 £ o 
7 )l )V M ft U 7 ;^^i/->^f n>3 sj! U -A' - /]/ s X V x -/- U > y U n — ;1/ l]g IJ/j rtg x X 
^ ;K -e J x -f 7 V y m jJ? U x -7- u > y y n - ;U S ft « -t / -5 *j V y Wt X V x u > y y 
n - ;u ) , y * 4^ y x u y it v )]y tr h - >i m m ixxf ;Kxt 7'jyiis, * y > 
tfi ) , * y * * ^ x -r- u y it r >V * ;K ^ y ;U , -t* 7 ;b > X 7 7' y ;U , ^ ^/ ^ ;i/ ) .x - 
7 ;b J; t>' y * -y- zi y zi y ^- — a> , ctiGC ig & % 0 20 

7 - jj- > fl; W ifii r^f '14 M is* : 7 5 > > 7 > * — 7 yj< £ ft {± 7 ;I/ 2/ >J & /S 42 T? M' tl 5 ti 
ft c , 6 ~ c 3 o o f]S IJ/j fig 43 J; tf c ft ^ o @ ^ ffir o 

[ 0 2 3 7 ] 

/X Mi rill 5'-! Uc ft « * M' V -y y 7 x S! x v ;i/ y u y & 'M >& 'V & c t <o X- JSWffi rS 14 ffj * fit: ffl 

[ 0 2 3 8 ] 

COffi^Sc % 14 , iili L ft H1 14 IK *£ t: (4 S & * , W J3 ^ 0. 8mm* #5 , W fc: 0 . 1 mm^ S 0 . 
5mm<D IB ffl CD M *i -Sr JJiJ ic f$ tS t <D T'$oTUl\ 
[ 0 2 3 9 ] 

c oftl^WJltfi: ov> t {4 , IWIfiiffis ttSM, >>-;U*iffi, HE JS « «<o is ^ » *fK«*, 30 
m * ft 14 Si M A> 5 Wl ill L ft -b ;l/ n - x li tS > X U 7 5 F US H ( 7 -Y n > ( a U OS m. ) ) > £ 
-14 -b ;l/ w — x US St ( y — u y , tr x xj — x , 7-bf - h#i;u-a>7-bf - h), 7 ^ y 
;1/ , M sj? y ^ ;i/ * n >j y u-- '•- mm X ft (4 sj? y - 2- 1 Fn*y x 
mm, X 'J t77Y>, M ^ si? y x -r- y y m m S ft (4 sj? y ^nifuyli, -r 7 n X a 
» ift' ^ ) tR IS > * ® tti a-?- >f ymm, si? yxxf;HI, # U * ft e x /u ta 16 , sj? y iu 
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[ n ra m m m -m ] 

The subject of the present invention is a 
composition comprising, in a physiologically acceptable 
medium, rigid fibres and a compound chosen from a film- 
forming polymer and/or a wax, intended in particular 
for the cosmetic field. The subject of the invention is 
also a method for making up or for the cosmetic care of 
keratinous materials using this composition. The 
composition and the method according to the invention 
are more particularly intended for keratinous materials 
such as the skin, including the lips, and superficial 
body growths such as the eyelashes, the eyebrows, the 
hair and the nails, in particular of human beings. More 
especially, the invention relates to a mascara. 

The composition according to the invention 
may be provided in the form of a product for coating 
keratinous fibres such as the eyebrows, the hair, the 
eyelashes, and in particular in the form of a 
composition for coating the eyelashes (mascara), an 
eyeliner, a product for the lips, a blusher or an eye 
shadow, a foundation, a make-up product for the body, a 
concealer, a nail varnish, or a care product for the 
skin. 

The composition for coating keratinous fibres 
may be a make-up composition, a composition to be 
applied over a make-up, also called top coat, or 
alternatively a composition for the treatment (or care) 
of the eyelashes, the eyebrows or the hair. 
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It is known, in this field of the art, to use 
fibres in make-up or care compositions for keratinous 
materials for improving their cosmetic properties. 

Thus, it is known from the document 
JP-A-3 151 613 to use fibres in mascara compositions 
for conferring a lengthening and thickening effect on 
the eyelashes. The documents JP-A-57 158 714 and 
JP-A-9 263 518 describe mascara compositions comprising 
fibres and polymers of the acrylic type in aqueous 
dispersion. 

Likewise, the documents JP-A-6 9340 and 
JP^A-7 179 323 describe mascara compositions comprising 
fibres, in particular nylon fibres, and film-forming 
polymers in aqueous dispersion. 

The document FR-A-2 817 477 describes 
cosmetic compositions or formulations comprising fibres 
based on a synthetic or artificial polymer, such as 
polypropylene, PET, polyamide 6 and polyamide 66. 

Compositions comprising fibres generally 
comprise a thickening agent in order to confer on the 
composition a consistency which allows easy application 
of the composition to the keratinous materials. However, 
it has been observed that some thickeners such as 
hydroxyethylcellulose do not make it possible to obtain 
a good dispersion of the fibres in the composition: the 
fibres are then poorly distributed during the 
application of the composition to the keratinous 
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materials, the fibres are therefore randomly oriented 
and distributed on the keratinous materials, and this 
results in a heterogeneous deposit which damages the 
expected good cosmetic properties. In particular, for a 
mascara, the poor dispersion of the fibres leads to a 
mediocre and nonhomogeneous lengthening effect. 

In particular, mascara compositions 
containing fibres do not make it possible to obtain an 
optimum and long-lasting lengthening effect because 
this effect is rapidly lost after the application of 
the composition. Indeed, the fibres are not situated in 
the extension of the eyelashes. 

The effect obtained by the mascara 
compositions containing prior art fibres is often 
aesthetically unacceptable, in particular in the case 
of bushy and/or long and/or curly eyelashes for which a 
particularly unsightly so-called "Christmas tree" 
appearance of the eyelashes is obtained* 

A need therefore exists for a cosmetic 
composition, in particular a mascara composition which 
makes it possible to obtain excellent cosmetic 
properties, and a homogeneous and precise make-up 
application. 

A need exists in particular for a mascara 
composition which offers a perfect lengthening, in a 
perfect continuity of the eyelash, a nonrandom, regular 
positioning, of the fibres exactly in the continuation 
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of the eyelash and therefore an optimum aesthetic 
effect „ 

The composition should furthermore adhere 
well to the keratinous fibres, for example to the 
eyelashes, should not form lumps and should be easy and 
quick to apply. 

The aim of the present invention is, inter 
alia, to respond to the needs and to satisfy the 
requirements mentioned above. 

The inventors have discovered that by using 
particular fibres in a composition comprising at least 
one compound chosen from a film-forming polymer and/or 
a wax and having a thixotropic plastic behaviour, a 
composition is obtained which comprises a homogeneous 
dispersion of fibres and which therefore leads to a 
homogeneous and precise making up of the keratinous 
materials, and in particular of the eyelashes . In 
particular, when the composition is a mascara, the 
fibres applied to the eyelashes become oriented and 
become fixed in the continuation of the eyelashes/ 
regardless of the typology of the eyelashes. The fibres 
are not therefore randomly arranged, but become placed 
in the continuation of the eyelashes. 

More precisely, the subject of the invention 
is a composition comprising, in a physiologically 
acceptable medium, substantially rectilinear rigid 
fibres and at least one compound chosen from a 
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film- forming polymer and/or a wax, the composition 
having a thixotropic plastic behaviour. 

The subject of the invention is also a 
cosmetic method for making up and caring for the 
keratinous materials, in particular the eyelashes, 
comprising the application to the keratinous materials 
(in particular to the eyelashes) of a composition as 
defined above. 

The subject of the invention is also the use 
of a composition as defined above in order to obtain a 
homogeneous deposit, in particular a make-up, on the 
keratinous materials. 

The subject of the invention is also the use 
of substantially rectilinear, rigid fibres in a 
composition comprising, in a physiologically acceptable 
medium, at least one film-forming polymer and/or at 
least one wax, the composition having a thixotropic 
plastic behaviour, in order to obtain a homogeneous 
deposit, in particular a make-up, on the keratinous 
materials . 

The subject of the invention is also the use 
of a mascara comprising a composition as defined above, 
in order to obtain a lengthening in the continuation of 
the eyelashes and/or in order to mimic the continuation 
of the eyelashes. 

The subject of the invention is also the use 
of substantially rectilinear rigid fibres in a 
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composition comprising, in a physiologically acceptable 
medium, at least one film-forming polymer and/or at 
least one wax, the composition having a thixotropic 
plastic behaviour, in order to obtain a lengthening in 
the continuation of the eyelashes and/or in order to 
mimic the continuation of the eyelashes . 

In accordance with the invention, the 
composition comprises substantially rectilinear rigid 
fibres . 

It will be understood that, where 
physicochemical values are given in the present 
specification, including the claims, the values are, 
unless otherwise specified, measured at ambient 
temperature" (25°C) . 

The term M fibre" should be understood to mean 
an object having a length L and a diameter D such that 
L is considerably greater than D, D being the diameter 
of the circle in which the section of the fibre is 
inscribed- In particular the ratio L/D (or aspect 
ratio) is chosen from the range of from 3.5 to 2 500, 
preferably from 5 to 500, and better still from 5 to 
150. 

Advantageously, at least 50% in numerical 
terms, preferably at least 75% in numerical terms, and 
better still at least 90% in numerical terms of the 
fibres are such that the angle formed between the 
tangent to the longitudinal central axis of the fibre 
at an end of the fibre and the line joining the said 
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end to the point on the longitudinal central axis of 
the fibre corresponding to half the length of the fibre 
is less than 15° and the angle formed between the 
tangent to the longitudinal central axis of the fibre 
at a point situated halfway along the fibre and the 
line joining one of the ends to the point on the 
longitudinal central axis of the fibre corresponding to 
half the length of the fibre is less than or equal to 
15° for an identical length of fibre ranging from 
0,8 mm to 5 mm, preferably ranging from 1 mm to 4 mm, 
preferably ranging from 1 mm to 3 mm, and better still 
of 2 mm. 

Advantageously, the abovementioned angle is 
measured at the two ends of the fibre and at a point 
situated halfway along the fibre, in other words, three 
measurements are made in this case and the mean of the 
angles measured is less than or equal to 15°. 

In particular, the tangent, at any point of 
the fibre, forms an angle of less than 15°. 

In the present application, the angle formed 
by the tangent at a point of the fibre is the angle 
formed between the tangent to the longitudinal central 
axis of the fibre at the said point of the fibre and 
the line joining the end of the fibre which is closest 
to the said point to the point on the longitudinal 
central axis of the fibre corresponding to half the 
length of the fibre. 
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Generally, the fibres incorporated into the 
composition have the same length of fibre or a 
substantially identical length. 

More precisely, according to the invention, 
when observing under a microscope, with a lens allowing 
a magnification of 2,5 and with a full field of vision, 
a medium in which the fibres are dispersed at a fibre 
concentration of 1% by weight, a predominant number of 
fibres, that is to say at least 50% of the fibres in 
numerical terms, preferably at least 75% of the fibres 
in numerical terms, and better still at least 90% of 
the fibres in numerical terms, should satisfy the 
angular condition defined above. The measurement 
leading to the value of the angle is made for an 
identical length of fibre, this length is within the 
range of from 0 . 8 mm to 5 mm, preferably from 1 mm to 
4 mm, preferably from 1 mm to 3 mm, and better still 
2 mm . 

The medium in which the observation is made 
is a dispersing medium allowing good dispersion of the 
fibres, for example water, an aqueous gel of clay or of 
associative polyurethane as described later. It is even 
possible to make a direct examination of the 
composition containing the fibres. A sample of the 
composition or of the dispersion prepared is placed 
between a slide and a glass coverslip for microscope 
examination with a lens allowing a magnification of 2.5 
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and with a full field of vision. The full field of 
vision makes it possible to see the fibres in their 
entirety. 

Indeed, the fibres incorporated into the 
compositions of the invention can also be defined as 
being rigid fibres, unlike the fibres of the prior art 
compositions, which are not rigid fibres and form, as a 
result, fairly large loops of curvature upon microscope 
examination. 

In other words, the fibres of the 
compositions of the invention, which are initially 
substantially straight, when they are placed in a 
dispersing medium, do not see their shape substantially 
modified, which results in the angular condition 
defined above, reflecting a shape which can be 
described as always substantially straight, linear. 
This angle condition reflects the rigidity of the 
fibres which can hardly be expressed by another 
parameter than that chosen according to the invention 
for objects having a size as small as the fibres used 
in the compositions of the invention. 

More exactly, the angle condition which the 
fibres of the composition of the invention must satisfy 
illustrates the retention of the shape of the fibres, 
which remains substantially rectilinear, because of the 
rigidity of the fibre. 

With the prior art fibres, which do not exist 
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in the form of "straight sticks'' and which do not 
therefore satisfy the angle condition for the fibres of 
the compositions of the invention, the effect of 
lengthening of the eyelashes cannot be obtained and is 
not therefore optimized. 

The prior art fibres which are flexible do 
not have the initially rectilinear shape and when they 
are place in a dispersing medium such as a cosmetic 
composition, these fibres become deformed while forming 
loops, and offer no lengthening effect, and give an 
inaesthetic appearance to the eyelash. To use a trivial 
comparison, the fibres according to the invention may 
be compared to spaghetti before cooking which is rigid, 
rectilinear and retains its shape, while the flexible, 
prior art fibres could be compared to cooked spaghetti 
which becomes deformed, bent, and cannot maintain a 
rectilinear shape . 

The compositions of the invention, 
incorporating the specific fibres described above, 
possess excellent cosmetic properties, in particular 
they allow a homogeneous and precise make-up, in the 
case of mascaras. In particular, when the composition 
is applied to the eyelashes, the rigid fibres are not 
randomly arranged, but are placed in the continuation 
of the eyelashes. Indeed, the composition according to 
the invention confers a very good effect of lengthening 
on the eyelashes, by virtue of the particular fibres 
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which it contains and which become perfectly, exactly 
placed in the continuation of the eyelash. The 
composition of the invention indeed makes it possible 
to make a true "prosthesis" for the eyelash, which is 
completely impossible with the prior art compositions, 
which contain nonrigid fibres. 

The mascara compositions according to the 
invention allow a perfect lengthening and an optimum 
aesthetic effect, even in the case of bushy and/or long 
and/or curly eyelashes, for which particularly 
inaesthetic effects were obtained with the prior art 
compositions comprising nonrigid, curly fibres. 

The mascara compositions according to the 
invention produce a perfect continuity of the eyelash, 
such that the fibres can no longer be seen with the 
naked eye because they are in the exact continuation of 
the eyelash and perfectly M mimic" it. 

These fibres can be unitary or organized, for 
example plaited. Their shape or morphology can be of 
any type and in particular of a circular or polygonal 
(square, hexagonal or octagonal) section according to 
the specific application envisaged. Advantageously, the 
cross section of the fibre (section perpendicular to 
the axis of the direction of the length of the fibre) 
does not have a longer length LI and a shorter length 
L2 (L2 corresponds to the thickness of the fibre) such 
that L1/L2 (the ratio L1/L2 is also called flattening 
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factor) is greater than or equal to 4, 

In particular, their ends are blunt and/or 
smooth in order to avoid injury. 

In particular, the fibres may have a length 
(L) ranging from 0.8 mm to 5 mm, preferably ranging 
from 1 mm to 4 mm and better still from 1 mm to 3 mm. 
Their section may be contained in a circle having a 
diameter (D) ranging from 2 nm to 500 jam, preferably 
ranging from 100 nm to 100 jam and better still from 
1 pm to 50 jam. 

The linear density of the fibres is often 
given in denier. The denier is the weight in grams per 
9 km of thread. Preferably, the fibres used according 
to the invention have a linear density ranging from 
0.15 to 30 denier, and better still from 0.18 to 
18 denier. 

Advantageously, the fibres are insoluble in 
water at 25°C. 

The rigid fibres may be chosen from the 
fibres of a synthetic polymer chosen from polyesters, 
polyurethanes, acrylic polymers, polyolefins, 
polyamides, in particular nonaromatic polyamides and 
aromatic polyimides-amides . Advantageously, the rigid 
fibres are not fibres comprising several alternate 
layers of polymers having different refractive indices. 

As examples of rigid fibres, there may be 
mentioned the fibres: 
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- of polyesters, such as those obtained by cutting of 
threads sold under the names FIBRE 255-100-R11-242T 
SIZE 3 mm (octalobed section), FIBRE 265-34-R11-56T 
SIZE 3 mm (round section), FIBRE COOLMAX 50-34-591 
SIZE 3 mm (tetralobed section) by the company DUPONT DE 
NEMOURS ; 

- of polyamide, such as those sold under the names 
TRILOBAL NYLON 0.120-1.8 DPF; TRILOBAL NYLON 

0.12 0-18 DPF; NYLON 0.120-6 DPF by the company 
Cellusuede products; or obtained by cutting threads 
sold under the name FIBRE NOMEX BRAND 430 SIZE 3 MM by 
the company DUPONT DE NEMOURS; 

- of polyimide-amide, such as those sold under the name 
"KERMEL", "KERMEL TECH" by the company RHODIA; 

- of poly (p-phenylene-terephthalamide) (or aramide) in 
particular sold under the name Kevlar® by the company 
DUPONT DE NEMOURS; 

- of fibres having a multilayer structure comprising 
alternate layers of polymers chosen from polyesters, 
acrylic polymers, polyamides, such as those described 
in the documents EP-A-6921217, EP-A-686858 and 
US-A-5472798 . Such fibres are sold under the names 
"Morphotex", "Teijin Tetron Morphotex" by the company 
TEIJIN. 

The rigid fibres which are particularly 
preferred are the aromatic polyimide-amide fibres. 

The aromatic polyimides-amides entering into 
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the composition of the fibres according to the 
invention may be any aromatic polyimi de-amide, but they 
generally comprise a repeating unit corresponding to 
the following general formula (I): 
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CO, 



NH R N 



co- 



rn 



\ 



CO 



These aromatic polyimides-amides optionally 
additionally comprise a repeating unit ("amide" unit) 
of formula ( II ) : 



-NH-R-NH-CO-R2-CO- 



(II) 



These aromatic polyimides-amides optionally 
additionally comprise a repeating unit ("amide" unit) 
of formula (III) : 



-NH R NH CO- 



o 



co- 



Oii) 



SO3M 



These aromatic polyimides-amides optionally 
additionally comprise a repeating unit ("amide" unit) 
of formula ( IV) : 



(IV) 

/ co \ /°\ 

n r; n r- 



CO N co ' 
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in which R represents a divalent aromatic group, R 2 
represents a divalent aromatic group, R 3 represents a 
tetravalent aromatic group, Ri represents a trivalent 
aromatic group, and M represents an alkali or alkaline- 
earth metal . 

For example, R and R 2 each independently 
represent a divalent group comprising at least one 
optionally substituted, aromatic ring having from 6 to 
10 carbon atoms and/or an optionally substituted 
heterocycle with an aromatic character having from 5 to 
10 atoms and comprising one or more heteroatoms chosen 
from S, N and O; Ri represents a trivalent group 
comprising at least one optionally substituted, 
aromatic carbon ring having from 6 to 10 carbon atoms 
and/or an optionally substituted heterocycle with an 
aromatic character having from 5 to 10 atoms and 
comprising one or more heteroatoms chosen from S, N and 
O. 

In formula (I) cited above, Ri may be for 
example a benzene ring optionally substituted with one 
or two substituents chosen from alkyl and alkoxy groups 
of 1 to 10 C, halogen atoms, the nitro group and the 
sulphonyl group; or several benzene rings optionally 
substituted with one or more substituents chosen from 
alkyl and alkoxy groups of 1 to 10 C, halogen atoms, 
the nitro group and the sulphonyl group; for example Ri 
may comprise from 2 to 5 rings, linked to each other by 
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a single bond or by a divalent group, it being possible 
for the linkage of the said rings to be independently 
in meta or in para. 

The said divalent group linking the said 
rings is chosen for example from: 

- a divalent group derived from a linear or 
branched alkyl group (for example an alkylidene or 
alkylene group) of 1 to 10 C optionally substituted, 
preferably on the same carbon, with one or more 
halogens chosen from F, CI, Br and I and/or with one or 
more hydroxyl groups, preferably still the said 
divalent group is a divalent group derived from a 
perf luorinated alkyl, for example perf luorinated 
alkylene, group; 

- a heteroatom chosen from O, S; 

C S 



- a group || a group 

O O 



_1_ NH _ 



R4 



a group jj a group 



a group 



P 



R4 R4 

( a group | where R 4 is chosen 

-Si Si o 



R4 R4 

• * 

from alkyl groups of 1 to 10 C such as methyl, ethyl, 
isopropyl, and the like. 
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Ri may also represent a condensed polycyclic 
carbon group optionally substituted with one or more 
substituents chosen from alkyl groups and alkoxy groups 
of 1 to 10 C, halogen atoms, the nitro group and the 
sulphonyl group, the said polycyclic carbon group 
comprising for example from 2 to 5 benzene rings chosen 
for example from naphthalene, phenanthrene, coronene, 
perylene, phenylindane, and the like. 

Ri may also represent a heterocycle or a 
condensed heterocycle, with an aromatic character such 
as thiophene, pyrazine, pyridine, furan, quinoline, 
quinoxaline, isobenzof uran, this heterocycle being 
optionally substituted with one or more substituents 
chosen from alkyl groups (for example methyl, ethyl, 
isopropyl, and the like) and alkoxy groups of 1 to 10 C, 
halogen atoms (F, Cl, Br, I), the nitro group and the 
sulphonyl group. 

Among the polyimides-amides which can be used 
in the context of the invention, there may be mentioned 
those in which Ri is a benzene ring, a set of two 
benzene rings linked to each other by an oxygen bridge, 
or a naphthalene ring. 

The preferred groups Ri are: 
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The group R 3 corresponds to the same 
definition as the group R lr the only difference being 
that it is a tetravalent and not trivalent group. 

R and R 2 , which may be identical or different, 
each represent for example a divalent benzene ring with 
a meta or para linkage; optionally substituted with one 
or more substituents chosen from alkyl and alkoxy 
groups of 1 to 10 C such as methyl, ethyl, isopropyl, 
butyl, methoxy, and the like, halogen atoms, the nitro 
group and the sulphonyl group; or several benzene rings 
optionally substituted with one or more substituents 
chosen from alkyl and alkoxy groups of 1 to 10 C, 
halogen atoms, the nitro group, and the sulphonyl group, 
for example R and R 2 may comprise from 2 to 5 rings, 
linked to each other by a single bond or by a divalent 
group. 
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The said divalent group linking the benzene 
rings of R or R 2 is chosen for example from: 

- a divalent group derived from a linear or 
branched alkyl group (for example an alkylidene or 
alkylene group) of 1 to 10 C optionally substituted, 
preferably on the same carbon, with one or more 
halogens chosen from F, Cl, Br and 1 and/or with one or 
more hydroxyl groups, preferably still the said 
divalent group is a divalent group derived from a 

perf luorinated alkyl, for example per f luorinated 
alkylene, group; 

- a heteroatom chosen from O, S; 

C S 



- a group || a group 

O • O 



R4 



a group || a group 



a group 



R4 R4 

a group | where R 4 is chosen 
Si Si o 

R4 R4 - 

from alkyl groups of 1 to 10 C such as methyl, ethyl, 
isopropyl, and the like. 

R and R 2 may also each represent a divalent 
condensed polycyclic carbon group optionally 
substituted with one or more substituents chosen from 
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alkyl groups and alkoxy groups of 1 to 10 C, halogen 
atoms, the nitro group and the sulphonyl group, the 
said polycyclic carbon group may comprise for example 
from 2 to 5 benzene rings and it may be chosen for 
example from naphthalene, phenanthrene, coronene, 
perylene, phenylindane, and the like. 

R 2 may also represent a heterocycle or a 
condensed heterocycle, with an aromatic character such 
as thiophene, pyrazine, pyridine, furan, quinoline, 
quinoxaline, isobenzofuran, this heterocycle being 
optionally substituted with one or more substituents 
chosen from alkyl groups and alkoxy groups of 1 to 10 C, 
for example methyl, ethyl, isopropyl, methoxy, halogen 
atoms (F, CI, Br, I), the nitro group and the sulphonyl 
group* 

The preferred polyimides-amides are those in 
which R is a diphenylmethane group and R 2 a phenyl- 
1,4-diyl group; or R a diphenyl ether group, and R 2 a 
phenyl- 1, 4-diyl group. 

Examples of the group Ri have already been 

given above : 
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and 



OIO 



Examples of the group R 3 are the following: 
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It should be noted that other examples of Ri 
groups are the trivalent equivalents of the tetravalent 
groups R3 exemplified above. 

Examples of the groups R and R 2 are the 

following : 
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OH 

CH 3 CF 3 c y 

C 

<□>— <□>— <d> '-C^-CK 



CH3 







-<□>- 


-<o>- 







CH 3 



CH3 



CM3 at, 





The aromatic polyimides-amides forming the 
fibres used in the composition of the invention may be 
obtained by any methods known to persons skilled in the 
art for preparing aromatic polyimides-amides, 
preferably by reacting a diisocyanate with trimellitic 
anhydride . 

Polyimide-amide threads or fibres, which may 
be used for the compositions of the invention, are 
described for example in the document by R. PIGEON and 



(71) 



JP 2004-155768 A 2004. 6. 3 



P. ALLARD, Chimie Macromoleculaire Appliquee, 40/41 
(1974), pages 139-158 (No. 600), or alternatively in 
the documents US-A-3 802 841, FR-A-2 079 785, 
EP-A1-0 360 728, EP-A-0 549 494, to which reference may 
be made . 

In order to be incorporated into the 
composition of the invention, the filaments are then 
cut into fibres of the desired length mentioned above. 

As was already indicated above, the preferred 
aromatic polyimide-amide fibres are KEEMEL TECH® fibres, 
in which the polyimide-amide comprises repeating units 
of formula: 




and is obtained by polycondensation of tolylene 
diisocyanate and trimellitic anhydride. 

The rigid fibres may be present in the 
composition according to the invention in an amount 
ranging from 0.01% to 10% by weight, relative to the 
total weight of the composition, preferably from 0.1% 
to 5% by weight, and better still from 0.3% to 3% by 
weight . 



(72) 



JP 2004-155768 A 2004. 6. 3 



The composition according to the invention 
has a thixotropic plastic behaviour. 

The expression composition having a 
thixotropic plastic behaviour is understood to mean in 
the present application a composition having the 
following properties: 

- the composition has a rheof luidizing character, that 
is to say that the viscosity of the composition 
decreases when increasing shearings are applied to the 
composition; 

- the composition, after the application of an intense 
shearing, fluidizes (in particular its viscosity 
decreases) but the destructuration of the composition 
is delayed in time. In particular, the viscosity, the 
consistency and the elasticity of the composition after 
its destructuration, in particular after a rest time of 
one minute after having applied the shearing, are less 
than those of the composition before the application of 
the intense shearing; 

- the composition regenerates its initial structure 
partly or completely only after a sufficient rest time. 
The restructuring of the composition therefore does not 
occur instantly but in a deferred manner over time. In 
particular, the composition, when subjected to a 
constant shearing of 1 000 s" 1 for one minute, partly or 
completely returns to its initial viscosity after a 
sufficient rest time which may be longer or shorter. 
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A definition of a thixotropic composition is 
in particular indicated in the book "Comprendre la 
rheologie - De la circulation du sang a la prise du 
beton" by P. Cousot and J.L. Grossiord, EDP Science, 
2002, pages 16 and 17. 

The thixotropic plastic behaviour of the 
composition may be evaluated according to the protocol 
for evaluation of thixotropic character described below. 

The thixotropic plastic behaviour of the 
composition may be characterized by the consistency G*, 
the elasticity 5 and the yield point t c ; these 
parameters are in particular defined in the book 
"Initiation a la rheologie", G. Couarraze and 
J.L. Grossiord, 2nd edition, 1991, Edition 
Lavoisier-Tec 1 Doc. 

These parameters are determined by 
measurements carried out at 25°C ± 0.5°C with the aid 
of the applied stress Haake rheometer 75 from the 
company Thermo Rheo, equipped with a stainless steel 
rotor having a flat/flat geometry, the plane having a 
diameter of 20 mm and a clearance gap (distance between 
the lower plane - called stator plane - on which the 
composition is deposited, and the upper plane - called 
rotor plane) of 0.3 mm. The 2 planes are grooved in 
order to limit the phenomena of slipping on the walls 
of the planes. 

a) There are first measured, in an oscillatory mode, 
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the rheological characteristics of the composition 
under a low shearing which avoids the destructuration 
of the composition (conditions considered as making it 
possible to evaluate the rheological characteristics of 
the composition at rest) by applying to the composition 
a harmonic shearing according to a stress x(t) varying 
sinusoidally according to a pulsation <d (cd = 211 N, N 
being the frequency of the shearing applied) • The 
composition thus sheared is subjected to a stress x(t) 
and responds according to a deformation y(t) 
corresponding to microdef ormations for which the 
consistency varies little as a function of the applied 
stress - 

The stress x(t) and the deformation y(t) are 
defined respectively by the following relationships: 

r(t) = to cos&t y(t) = y 0 cos (cot - 8) 

x 0 being the maximum amplitude of the stress and y 0 
being the maximum amplitude of the deformation. 

The measurements are carried out at a 
frequency of 1 Hz (N = 1 Hz) . 

The variation of the consistency G* 
(corresponding to the ratio of the applied stress to 
the measured deformation) and the elasticity 6 
(corresponding to the angle of phase displacement of 
the applied stress relative to the measured 
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deformation) is thus measured as a function of the 
applied stress x(t). 

The deformation of the composition is 
measured in particular for the zone of stress for which 
the initial consistency G*i and the initial elasticity 
5i vary little (zone of microdef ormations in which the 
variation of the initial consistency and of the initial 
elasticity is less than 15%) and the initial 
consistency G*t is thus determined. 

b) Next, the composition is destructured by applying an 
intense continuous shearing f of 1 000 s" 1 for 

60 seconds. 

c) After the destructuring of the composition, the 
restructuring of the composition is monitored as a 
function of the rest time by applying to the 
composition a harmonic shearing in an oscillatory mode 
according to a very weak stress varying sinusoidally at 
a frequency of 1 Hz, the stress being such that the 
deformation of the composition corresponds to 
microdef ormations for which the consistency of the 
composition varies little (the variation in the 
consistency is less than 15%) as a function of this 
applied stress. 

The consistency G* of the composition is then 
measured as a function of the rest time; the value of 
the consistency is then determined after a rest time of 
one minute (G x *) and after a rest time of 30 minutes 
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(G 30 *) . 

The resumption of thixotropy of the 
composition is then determined after x minutes 
corresponding to the ratio: 100 x (G*± - Gx*)/G x *. 

The resumption of thixotropy after 1 minute 
of rest is calculated with the value Gi* (x = 1); the 
resumption of thixotropy after 30 minutes is calculated 
with the value G 3 o* (x = 30) . 

The thixotropic plastic behaviour of the 
composition is in particular characterized by an 
initial consistency Gi* ranging from 1 x 10 2 Pa to 
1 x 10 5 Pa, preferably ranging from 5 x 10 2 Pa to 
5 x 10 4 Pa, and better still ranging from 6 x 10 2 Pa to 
9 x 10 3 Pa measured under a sinusoidal stress at a 
frequency of 1 Hz. 

In addition, the composition may have an 
initial elasticity 8i which may range from 1° to 45°, 
and better still ranging from 10° to 35°. 

In particular, the composition has a yield 
point T C ranging from 10 Pa to 3 500 Pa, and preferably 
ranging from 20 Pa to 1 000 Pa, which means that the 
composition according to the invention does not run 
under its own weight but that it is necessary to apply 
to the composition a critical stress above which its 
flow is brought about* 

Preferably, the composition, after having 
been subjected to a continuous shearing of 1 000 s' 1 fo 
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one minute, has a resumption of thixotropy: 

- (i) of less than or equal to 20%, preferably ranging 
from 0.1% to 20%, after 1 minute of rest 

- (ii) of less than or equal to 90%, preferably ranging 
from 20% to 90%, after 30 minutes of rest. 

The composition according to the invention 
may comprise an aqueous medium, constituting an aqueous 
phase, which may be the continuous phase of the 
composition . 

The composition may comprise water and 
optionally a hydrophilic organic solvent (a water- 
miscible organic solvent) such as alcohols and in 
particular monoalcohols having from 2 to 5 carbon atoms 
such as ethanol, isopropanol or n-propanol, polyols 
having from 2 to 8 carbon atoms such as glycerin, 
diglycerin, propylene glycol, ethylene glycol, 
1,3-butylene glycol, sorbitol, penthylene glycol, C 3 -C 4 
ketones, C^-C 4 aldehydes. The water or the mixture of 
water and hydrophilic organic solvent (s) may be present 
in the composition according to the invention in an 
amount ranging from 0.1% to 90% by weight, relative to 
the total weight of the composition, and preferably 
from 0.1% to 60% by weight. 

The composition may also comprise an oily 
medium, or a liquid fatty phase, comprising a fatty 
substance chosen from oils, organic solvents, and 
mixtures thereof. The fatty phase may form a continuous 
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phase of the composition, In particular, the 

composition according to the invention may be anhydrous. 

The liquid fatty phase may consist in 
particular of any physiologically acceptable, and in 
particular cosmetically acceptable, oil chosen in 
particular from oils of mineral, animal, plant or 
synthetic origin, carbonaceous, hydrocarbonaceous , 
fluorinated and/or silicone oils, alone or as a mixture. 

The total liquid fatty phase of the 
composition may represent from 0.1% to 98% by weight, 
relative to the total weight of the composition, and 
preferably from 1 to 80% by weight. 

Advantageously, the liquid fatty phase of the 
composition may comprise at least one volatile oil or 
organic solvent and/or at least one nonvolatile oil. 

The expression "volatile oil or organic 
solvent" is understood to mean, for the purposes of the 
invention, any nonaqueous medium capable of evaporating 
in contact with the skin or the keratinous fibre in 
less than one hour, at room temperature and atmospheric 
pressure. The volatile organic solvent (s) and the 
volatile oils of the invention are organic solvents and 
volatile cosmetic oils, which are liquid at room 
temperature, having a nonzero vapour pressure, at room 
temperature and atmospheric pressure, ranging from 
0.13 Pa to 40 000 Pa (10~ 3 to 300 mmHg) , in particular 
ranging from 1.3 Pa to 13 000 Pa (0.01 to 100 mmHg), 
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and more particularly ranging from 1 . 3 Pa to 1 300 Pa 
(0.01 to 10 mmHg). The expression "nonvolatile oil" is 
understood to mean an oil which remains on the skin or 
the keratinous fibre at room temperature and 
atmospheric pressure for at least several hours and 
which has in particular a vapour pressure of less than 
10" 3 mmHg (0.13 Pa) . 

These oils may be hydrocarbon oils, silicone 
oils, fluorinated oils, or mixtures thereof. 

The expression "hydrocarbon oil" is 
understood to mean an oil containing mainly hydrogen 
and carbon atoms and optionally oxygen, nitrogen, 
sulphur and phosphorus atoms. The volatile hydrocarbon 
oils may be chosen from hydrocarbon oils having from 8 
to 16 carbon atoms, and in particular branched C 8 -Ci 6 
alkanes such as C B -Ci 6 isoalkanes of petroleum origin 
(also called isoparaf f ins) such as isododecane (also 
called 2, 2, 4, 4, 6-pentamethylheptane) , isodecane, 
isohexadecane, and for example the oils sold under the 
trade names Isopars' or Permetyls, C 8 -Ci 6 branched 
esters, isohexyl neopentanoate, and mixtures thereof. 
Other volatile hydrocarbon oils such as petroleum 
distillates, in particular those sold under the name 
Shell Solt by the company SHELL, may also be used. 
Preferably, the volatile solvent is chosen from 
volatile hydrocarbon oils having from 8 to 16 carbon 
atoms and mixtures thereof. 
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As volatile oils, there may also be used 
volatile silicones, such as for example volatile linear 
or cyclic silicone oils, in particular those having a 
viscosity < 6 centistokes (6 x 10" 6 m 2 /s) , and having in 
particular from 2 to 10 silicon atoms, these silicones 
optionally comprising alkyl or alkoxy groups having 
from 1 to 22 carbon atoms. As volatile silicone oil 
which can be used in the invention, there may be 
mentioned in particular octamethylcyclotetrasiloxane, 
decamethylcyclopentasiloxane, dodecamethylcyclohexa- 
siloxane, heptamethylhexyltrisiloxane, heptamethyl- 
octyltrisiloxane, hexamethyldisiloxane, octamethyl- 
trisiloxane, decamethyltetrasiloxane, 
dodecamethylpentasiloxane and mixtures thereof. 

Fluorinated volatile solvents such as 
nonafluoromethoxybutane or perf luoromethylcyclopentane 
may also be used. 

The volatile oil may be present in the 
composition according to the invention in an amount 
i ranging from 0.1% to 98% by weight, relative to the 
total weight of the composition, preferably from 1% to 
65% by weight . 

The composition may also comprise at least 
one nonvolatile oil in particular chosen from 
) nonvolatile hydrocarbon and/or silicone and/ or 
fluorinated oils. 

As nonvolatile hydrocarbon oil, there may be 
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mentioned in particular: 

- hydrocarbon oils of plant origin such as 
triglycerides consisting of esters of fatty acids and 
of glycerol in which the fatty acids may have varying 
chain lengths from C< to C 24 , it being possible for the 
latter to be linear or branched, saturated or 
unsaturated; these oils are in particular wheatgerm oil, 
sunflower oil, grapeseed oil, sesame oil, maize oil, 
apricot oil, castor oil, karite oil, avocado oil, olive 
oil, soyabean oil, sweet almond oil, palm oil, rapeseed 
oil, cottonseed oil, hazelnut oil, macadamia oil, 
jojoba oil, lucerne oil, poppyseed oil, pumpkinseed oil, 
sesame oil, gourd oil, rapeseed oil, blackcurrant seed 
oil, evening primrose oil, millet oil, barley oil, 
quinoa oil, rye oil, safflower oil, candlenut oil, 
passionflower oil, rose-muscat oil; or alternatively 
triglycerides of caprylic/capr ic acids such as those 
sold by the company Stearineries Dubois or those sold 
under the names Miglyol 810, 812 and 818 by the company 
Dynamit Nobel, 

- synthetic ethers having from 10 to 4 0 carbon atoms; 

- linear or branched hydrocarbons of mineral or 
synthetic origin such as petroleum jelly, polydecenes, 
hydrogenated polyisobutene such as parleam, squalane, 
and mixtures thereof; 

- synthetic esters such as the oils of formula RiCOORz 
in which Ri represents the residue of a linear or 
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branched fatty acid comprising from 1 to 4 0 carbon 
atoms and R 2 represents a hydrocarbon chain, in 
particular a branched hydrocarbon chain, containing 
from 1 to 4 0 carbon atoms provided that R b + R 6 is > 10, 
such as for example Purcellin oil (ketostearyl 
octanoate) , isopropyl myristate, isopropyl palmitate, 
C12 to Cis alcohol benzoate, hexyl laurate, diisopropyl 
adipate, isononyl isononanoate, 2-ethylhexyl palmitate, 
isostearate isostearate, octanoates, decanoates or 
ricinoleates of alcohols or of polyalcohols such as 
propylene glycol dioctanoate; hydroxylated esters such 
as isostearyl lactate, diisostearyl malate; and esters 
of pentaerythri tol ; 

- fatty alcohols which are liquid at room temperature 
containing a branched and/or unsaturated carbon chain 
having from 12 to 2 6 carbon atoms such as octyl 
dodecanol, isostearyl alcohol, oleyl alcohol, 
2-hexyldecanol, 2-butyloctanol, 2-undecylpentadecanol ; 

- higher fatty acids such as oleic acid, linoleic acid, 
linolenic acid; 

and mixtures thereof. 

The nonvolatile silicone oils which can be 
used in the composition according to the invention may 
be nonvolatile polydimethylsiloxanes (PDMS) , 
polydimethylsiloxanes comprising alkyl or alkoxy groups, 
pendent and/or at the silicone chain end, groups each 
having from 2 to 24 carbon atoms, phenylated silicones 
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such as phenyl trimethicones, phenyl dime thi cones, 
phenyltrimethyisiloxydiphenylsiloxanes, 
diphenyldimethicones, diphenylmethyl- 

diphenyltrisiloxanes, (2-phenylethyl) trimethylsiloxy- 
silicates . 

The fluorinated oils which can be used in the 
invention are in particular f luorosilicone oils, 
fluorinated polyethers, fluorinated silicones as 
described in the document EP-A-84 7752. 

The nonvolatile oil may be present in the 
composition according to the invention in an amount 
ranging from 0,1% to 80% by weight, preferably from 
0.1% to 50% by weight, relative to the total weight of 
the composition, and better still from 0,1% to 20% by 
weight . 

The composition according to the invention 
may comprise a thixotropic thickening agent in a 
sufficient quantity to confer the thixotropic plastic 
behaviour on the composition. 

The thixotropic thickening agent may be 
present in a content ranging from 0,5% to 15% by weight, 
relative to the total weight of the composition, 
preferably ranging from 1% to 15% by weight, 
preferentially ranging from 2% to 10% by weight, and 
more preferentially ranging from 2% to 8% by weight. 

The thickening agent is chosen according to 
the medium for the composition: if the composition 
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comprises an aqueous medium, a thickener for an aqueous 
medium is then used. If the composition comprises an 
oily medium, a thickener for an oily medium is then 
used. When the composition is in the form of an 
emulsion, the thixotropic thickening agent is 
preferably present in the external phase of the 
emulsion ♦ 

The thickening agent for the aqueous medium 
may be chosen from hydrophilic clays, carrageenan gum, 
hydrophilic pyrogenic silica. 

The expression hydrophilic clay is understood 
to mean a clay capable of swelling in water; this clay 
swells in water and forms a colloidal dispersion after 
hydration . 

Clays are products well known per se, which 
are described for example in the book "Min£ralogie des 
argiles, S. Caill^re, S, Henin, M. Rautureau, 
2nd edition 1982, Masson", whose teaching is included 
herein by way of reference. 

Clays are silicates containing a cation which 
may be chosen from the calcium, magnesium, aluminium, 
sodium, potassium and lithium cations, and mixtures 
thereof • 

By way of examples of such products, there 
may be mentioned clays of the family of smectites such 
as montmorillonites, hectorites, bentonites, 
beidellites and saponites, and of the family of 
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vermiculites, stevensite, chlorites . 

These clays may be of natural or synthetic 
origin. Preferably, clays are used which are 
cosmetically compatible and acceptable with keratinous 
materials such as the eyelashes and the skin* 

As hydrophilic clay, there may be mentioned 
smectites such as saponites, hectorites, 
montmorillonites, bentonites, beidellite . 

As hydrophilic clay, there may be mentioned 
synthetic hectorites {also called laponites) such as 
the products sold by the company Laporte under the name 
Laponite XLG, Laponite RD, Laponite RDS (these products 
are sodium and magnesium silicates and in particular 
sodium, lithium and magnesium silicates) ; bentonites 
such as the product sold under the name Bentone HC by 
the company RHEOX; magnesium and aluminium silicates, 
in particular hydrated, such as the products sold by 
the company Vanderbilt Company under the name 
Veegum ultra, Veegum HS, Veegum DGT, or alternatively 
calcium silicates and in particular that in synthetic 
form sold by the company under the name Microcel C. 

The hydrophilic pyrogenic silicas may be 
obtained by high temperature hydrolysis of a volatile 
compound of silicon in an oxyhydrogen flame, producing 
a finely divided silica. Hydrophilic silicas have a 
large number of silanol groups at their surface. Such 
hydrophilic silicas are for example marketed under the 
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names "AEROSIL 130*", "AEROSIL 200®", "AEROSIL 255®", 
"AEROSIL 300®", "AEROSIL 380®" by the company Degussa, 
"CAB-O-SIL HS-5®", M CAB-0-SIL EH-5®", 
"CAB-O-SIL LM-130®", "CAB-O-SIL MS-55®", 
"CAB-O-SIL M-5®" by the company Cabot . 

The hydrophilic pyrogenic silica preferably 
has a particle size which may be nanometric to 
micrometric, for example ranging from about 5 to 200 ran. 

The thixotropic thickening agent for the oily 
medium may be chosen from organophilic clays, 
hydrophobic pyrogenic silicas, elastomeric 
organopolysiloxanes . 

The organophilic clays are clays modified by 
chemical compounds making the clay capable of swelling 
in oily media. 

The clay may be chosen from montmorillonite, 
bentonite, hectorite, attapulgite, sepiolite, and 
mixtures thereof. The clay is preferably a bentonite or 
a hectorite. 

These clays may be modified with a chemical 
compound chosen from quaternary amines, tertiary amines, 
amine acetates, imidazolines, amine soaps, fatty 
sulphates, alkyl aryl sulphonates, amine oxides, and 
mixtures thereof. 

As organophilic clays, there may be mentioned 
quaternium 18 bentonites such as those sold under the 
names Bentone 3, Bentone 38 Bentone 38V by the company 
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Rh6ox, Tixogel VP by the company United catalyst, 
Claytone 34, Claytone 40, Claytone XL by the company 
Southern Clay; steralkonium bentonites such as those 
sold under the names Bentone 27 by the company Rheox, 
Tixogel LG by the company United Catalyst, Claytone AF, 
Claytone APA by the company Southern Clay; 
quaternium-18/benzalkonium bentonite such as those sold 
under the names Claytone HT, Claytone PS by the company 
Southern Clay. 

It is possible to chemically modify the 
surface of the said silica, by chemical reaction 
generating a reduction in the number of silanol groups. 
It may be possible in particular to substitute silanol 
groups by hydrophobic groups: a hydrophobic silica is 
then obtained. 

The hydrophobic groups may be: 

- trimethylsiloxyl groups, which are obtained in 
particular by treating pyrogenic silica in the presence 
of hexamethyldisilazane. Silicas thus treated are 
called "Silica silylate" according to CTFA (6th edition, 
1995) . They are for example marketed under the 
references "AEROSIL R812®" by the company Degussa, 
"CAB-O-SIL TS-530®", by the company Cabot. 

- dimethylsilyloxyl or polydimethylsiloxane groups, 
which are in particular obtained by treating pyrogenic 
silica in the presence of polydimethylsiloxane or 
dimethyldichlorosilane. Silicas thus treated are called 
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"Silica dimethyl silylate" according to CTFA 
(6th edition, 1995) . They are for example marketed 
under the references "AEROSIL R972*", "AEROSIL R974®" 
by the company Degussa, "CAB-O-SIL TS-610®", 
"CAB-O-SIL TS-720®" by the company Cabot, 

The hydrophobic pyrogenic silica preferably 
has a particle size which may be nanometric or 
micrometric, for example ranging from about 5 to 200 nm. 

The elastomeric organopolysiloxanes are in 
general partially or completely crosslinked and 
optionally have a three-dimensional structure. Included 
in a fatty phase, they change, according to the amount 
of fatty phase used, from a product with a spongy 
appearance when they are used in the presence of small 
amounts of fatty phase to a homogeneous gel, in the 
presence of higher quantities of fatty phase. 

The elastomeric organopolysiloxanes combined 
with a fatty phase generally exist in the form of a gel 
consisting of an elastomeric or ganopo 1 y s i loxane 
combined with a fatty phase, contained in at least one 
hydrocarbon oil and/or one silicone oil. They can be 
chosen in particular from the crosslinked polymers 
described in application EP-A-0295886 . 

According to this application, the 
elastomeric organopolysiloxanes are obtained by 
addition and crosslinking reaction of at least: 
(a) one organopolysiloxane having at least two lower 
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alkenyl groups per molecule; 

(b) one o r ganopo 1 ys i loxane having at least two hydrogen 
atoms linked to a silicon atom per molecule; and 

(c) a platinum type catalyst. 

The lower alkenyl groups are in particular 
vinyl, allyl and propenyl groups. 

The platinum catalyst may be for example 
chloroplatinic acid, complexes containing 
chloroplatinic acid and platinum supported by an 
appropriate support . 

The elastomeric organopolysiloxanes combined 
with a fatty phase may also be chosen from those 
described in patent US-A-5266321 . 

According to this patent, they are chosen in 
particular from: 

i) the polyorganopolysiloxanes comprising R 2 SiO and 
RSiOi.5 units and optionally R 3 SiO 0 .5 and/or SiO? units in 
which the radicals R, independently of each other, 
denote a hydrogen, an alkyl such as methyl, ethyl or 
propyl, an aryl such as phenyl or tolyl, an unsaturated 
aliphatic group such as vinyl and where the weight 
ratio of the R 2 SiO units to the RSiOi.s units varies from 
1/1 to 30/1; 

ii) the polyorganopolysiloxanes which are insoluble and 
swellable in silicone oil, which are obtained by adding 
an organohydrogenpolysiloxane (1) and an 
organopolysiloxane (2) having unsaturated aliphatic 
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groups such that the quantity of hydrogen or of 
unsaturated aliphatic groups in respectively (1) and 
(2) is between 1 and 20 mol% when the 
organopolysiloxane is noncyclic and between 1 and 
50 mol% when the organopolysiloxane is cyclic. 

The composition according to the invention 
may additionally comprise an additional thickening 
agent different from the thixotropic thickening agents 
described above* 

When the composition according to the 
invention comprises an aqueous medium, it may therefore 
comprise an additional thickening agent for an aqueous 
medium. This thickening agent is not capable, on its 
own, of giving the composition the thixotropic plastic 
character (nonthixotropic thickener) ; it makes it 
possible in particular to adjust the viscosity of the 

composition in order to obtain a homogeneous flow. 

When the composition comprises an aqueous 
medium, the additional thickening agent is then chosen 

from hydrophilic thickening agents (nonthixotropic 

thickening agent for aqueous media) . 

Among the additional hydrophilic thickening 

agents which can be used according to the invention, 

there may be mentioned: 

- water-soluble cellulosic thickeners such as 
hydroxyethylcellulose, methylcellulose, 
hydroxypropylcellulose and carboxymethylcellulose , 
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Among these, there may be mentioned in particular the 
gums sold under the name "Cellosize QP 4400 H" by the 
company Amercol, 

- guar gum, in particular those sold under the name 
VIDOGUM GH 175 by the company UNIPECTINE or under the 
name JAGUAR C by the company MEYHALL, 

- quaternized guar gum sold under the name 
w Jaguar C-13-S" by the company Meyhall, 

- nonionic guar gums comprising Ci-C 6 hydroxyalkyl 
groups . There may be mentioned, by way of example, 
hydroxymethyl, hydroxyethyl, hydroxypropyl and 
hydroxybutyl groups. Such guar gums are in particular 
sold under the trade names JAGUAR HP8, JAGUAR HP60 and 
JAGUAR HP120 and JAGUAR HP105 by the company MEYHALL, 
or under the name GALACTASOL 4 0H4FD2 by the company 
AQUALON, 

- xanthan, carob, scleroglucan, gellan, rhamsan and 
karaya gums, 

- alginates, maltodextrin, starch and its derivatives, 
hyaluronic acid and its salts, 

- polyglyceryl (meth) acrylate polymers sold under the 
names "Hispagel" or "Lubragel" by the companies Hispano 
Quimica or Guardian, 

- polyvinylpyrrolidone, 

- polyvinyl alcohol, 

- crosslinked polymers and copolymers of acrylamide, 
such as those sold under the names "PAS 5161" or 
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"Bozepol C" by the company Hoechst, "Sepigel 3 05" by 
the company Seppic by the company Allied Colloid, or 
alternatively 

- crosslinked homopolymers of methacryloyloxyethyl- 
trimethylammonium chloride sold under the name "Salcare 
SC95" by the company Allied Colloid, 

- associative polymers and in particular associative 
polyurethanes . 

The hydrophilic additional thickening agent 
is preferably an associative polyurethane . 

Associative polyurethanes are nonionic block 
copolymers containing in the chain both hydrophilic 
sequences most often of a polyoxyethylenated nature and 
hydrophobic sequences which may be aliphatic linkages 
alone and/or cycloaliphatic and/or aromatic linkages. 

In particular, these polymers contain at 
least two lipophilic hydrocarbon chains having from C 6 
to C 30 carbon atoms, separated by a hydrophilic sequence, 
the hydrocarbon chains may be pendent chains or chains 
at the end of a hydrophilic sequence- In particular, it 
is possible for one or more pendent chains to be 
provided- In addition, the polymer may contain a 
hydrocarbon chain at one end or at both ends of a 
hydrophilic sequence . 

The polymers may be block polymers in 
triblock or multiblock form- The hydrophobic sequences 
can therefore be at each end of the chain (for example: 
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triblock copolymer with a hydrophilic central sequence) 
or distributed both at the ends and in the chain 
(multiblock copolymer for example) . The polymers may 
also be graft or star-shaped polymers. 

Preferably, the polymers are triblock 
copolymers whose hydrophilic sequence is a 
polyoxyethylenated chain containing from 50 to 1 000 
oxyethylated groups. In general, the associative 
polyurethanes contain a urethane bond between the 
hydrophilic sequences, hence the origin of the name. 

By way of example of associative polymers 
which can be used in the invention, there may be 
mentioned the polymer Ci6-EO L2 o-Ci 6 sold by the company 
HULS (under the name Serad FX1100, a molecule with a 
urethane functional group and a weight-average 
molecular weight of 1 300), EO being an oxyethylenated 
unit* As associative polymer, it is also possible to 
use Rheolate 205 containing a urea functional group, 
sold by the company RHEOX or alternatively Rheolate 208 
or 204. These associative polyurethanes are sold in 
pure form. 

The product DW 120 6B from RHOM & HAAS 
containing a C 2 o alkyl chain and a urethane bond, sold 
at a dry matter content of 20% in water, may also be 
used. 

It is also possible to use solutions or 
dispersions of these polymers, in particular in water 
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or in an aqueous-alcoholic medium. By way of example of 
such polymers, there may be mentioned Serad FX1010, 
Serad FX1035 and Serad 1070 sold by the company HULS, 
Rheolate 255, Rheolate 278 and Rheolate 244 sold by the 
company RHEOX. It is also possible to use the product 
DW 1206F and DW 1206J, and Acrysol RM 184 or Acrysol 44 
from the company RHOM & HAAS, or alternatively 
Borchigel LW 4 4 from the company BORCHERS . 

The polymers which can be used in the 

invention are in particular those described in the 

article by G. Fonnum, J. Bakke and Fk. Hansen - Colloid 

Polym. Sci 271, 380.389 (1993). 

When the composition comprises an oily medium, 

the additional thickening agent is then chosen from 

lipophilic thickening agents (nonthixotropic thickening 

agent for oily media) • 

Among the additional lipophilic thickening 

agents which can be used according to the invention, 

there may be mentioned: 

- alkylated guar gums (with Ci-C 6 alkyl group) , such as 
those described in EP-A-7 08114; 

- oil gelling polymers such as the triblock or 
star-shaped polymers resulting from the polymerization 
or copolymerization of at least one monomer with an 
ethylenic group, such as the polymers sold under the 
name Kraton; 

- polyamide resins comprising alkyl groups having from 
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12 to 22 carbon atoms, such as those described in 
US-A-5783657 . 

The additional thickening agent may be 
present in an amount ranging from 0.1% to 5% by weight, 
relative to the total weight of the composition, and 
preferably ranging from 0.1% to 3% by weight. 

The composition according to the invention 
comprises at least one compound chosen from a 
film-forming polymer and/or a wax. 

The film-forming polymer may be a polymer 
solubilized or dispersed in the form of particles in an 
aqueous phase of the composition or alternatively 
solubilized or dispersed in the form of particles in a 
liquid fatty phase. The composition may comprise a 
mixture of these polymers. 

The film-forming polymer may be present in 
the composition according to the invention in a dry 
matter content ranging from 0.1% to 60% by weight 
relative to the total weight of the composition, 
preferably from 0.5% to 40% by weight, and better still 
from 1% to 30% by weight. 

In the present application, the expression 
"film- forming polymer" is understood to mean a polymer 
capable of forming, on its own or in the presence of a 
film-forming aid, a continuous and adherent film on a 
support, in particular on the keratinous materials. 

A film-forming polymer is preferably used 
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which is capable of forming a hydrophobic film, that is 
to say a polymer whose film has a solubility in water 
at 25°C of less than 1% by weight. 

Among the film-forming polymers which can be 
used in the composition of the present invention, there 
may be mentioned synthetic polymers of the free-radical 
type or of the polycondensate type, polymers of natural 
origin and mixtures thereof. 

The expression free-radical film-forming 
polymer is understood to mean a polymer obtained by 
polymerization of monomers with in particular ethylenic 
unsaturation, each monomer being capable of 
homopolymerizing (in contrast to polycondensates ) . 

The film-forming polymers of the free-radical 
type may be in particular vinyl polymers or copolymers, 
in particular acrylic polymers. 

The vinyl film-forming polymers may result 
from the polymerization of ethylenically unsaturated 
monomers having at least one acid group and/or esters 
of these acid monomers and/or amides of these acid 
monomers . 

As a monomer carrying an acid group, there 
may be used a, (3-ethylenic unsaturated carboxylic acids 
such as acrylic acid, methacrylic acid, crotonic acid, 
maleic acia or itaconic acid. (Meth) acrylic acid and 
itaconic acid are preferably used, and more preferably 
(meth) acrylic acid. 
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The esters of acid monomers are 
advantageously chosen from the esters of (meth) acrylic 
acid (also called (meth) acrylates ) , especially alkyl, 
in particular C1-C30, preferably C1-C20, alkyl, 
(meth) acrylates, aryl, in particular C 6 -Ci 0 aryl, 
(meth) acrylates, hydroxyalkyl, in particular C 2 -C 6 
hydroxyalkyl, (meth) acrylates . 

Among the alkyl (meth) acrylates, there may be 
mentioned methyl methacrylate, ethyl methacrylate, 
butyl methacrylate, isobutyl methacrylate, 2-ethylhexyl 
methacrylate, lauryl methacrylate and cyclohexyl 
methacrylate . 

Among the hydroxyalkyl (meth) acrylates, there 
may be mentioned hydroxyethyl acrylate, 2-hydroxypropyl 
acrylate, hydroxyethyl methacrylate and 2-hydroxypropyl 
methacrylate . 

Among the aryl (meth) acrylates, there may be 
mentioned benzyl acrylate and phenyl acrylate. 

The esters of (meth) acrylic acid which are 
particularly preferred are the alkyl (meth) acrylates . 

According to the present invention, the alkyl 
group of the esters may be either fluorinated or 
perf luorinated, that is to say that some or all of the 
hydrogen atoms of the alkyl group are substituted with 
fluorine atoms. 

As amides of the acid monomers, there may be 
mentioned for example (meth) acrylamides, and especially 
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N-alkyl (meth) acrylamides, in particular of a C 2 -Ci 2 
alkyl. Among the N-alkyl (meth) acrylamides, there may be 
mentioned N-ethylacrylamide, N-t-butylacrylamide, 
N-t-octylacrylamide and N-undecylacrylamide . 

The vinyl film-forming polymers may also 
result from the homopolymerization or copolymerization 
of monomers chosen from vinyl esters and styrene 
monomers. In particular, these monomers may be 
polymerized with acid monomers and/or their esters 
and/or their amides, such as those mentioned above. 

As examples of vinyl esters, there may be 
mentioned vinyl acetate, vinyl neodecanoate, vinyl 
pivalate, vinyl benzoate and vinyl t-butyl benzoate* 

As styrene monomers, there may be mentioned 
styrene and alpha-methylstyrene . 

It is possible to use any monomer known to a 
person skilled in the art entering into the categories 
of acrylic and vinyl monomers (including the monomers 
modified by a silicone chain) . 

Among the film- forming polycondensates , there 
may be mentioned polyurethanes, polyesters, polyester 
amides, polyamides, and epoxy ester resins and 
polyureas . 

The polyurethanes may be chosen from anionic, 
cationic, nonionic or amphoteric polyurethanes, 
polyurethane-acrylics, polyurethane-polyvinyl- 
pyrrolidones, polyester-polyurethanes, polyether- 
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polyure thanes, polyureas, polyurea-polyurethanes and 
mixtures thereof. 

The polyesters may be obtained, in a known 
manner, by polycondensation of dicarboxylic acids with 
polyols, in particular diols. 

The dicarboxylic acid may be aliphatic, 
alicyclic or aromatic. There may be mentioned as 
examples of such acids: oxalic acid, malonic acid, 
dimethylmalonic acid, succinic acid, glutaric acid, 
adipic acid, pimelic acid, 2 , 2-dimethylglutaric acid, 
azelaic acid, suberic acid, sebacic acid, fumaric acid, 
maleic acid, itaconic acid, phthalic acid, dodecane- 
dioic acid, 1, 3-cyclohexanedicarboxylic acid, 
1, 4-cyclohexanedicarboxylic acid, isophthalic acid, 
terephthalic acid, 2 , 5-norbornanedicarboxylic acid, 
diglycolic acid, thiodipropionic acid, 2 , 5-naphthalene- 
dicarboxylic acid and 2 , 6-naphthalenedicarboxylic acid. 
These dicarboxylic acid monomers may be used alone or 
in combination with at least two dicarboxylic acid 
monomers. Among these monomers, phthalic acid, 
isophthalic acid and terephthalic acid are preferably 
chosen. 

The diol may be chosen from aliphatic, 
alicyclic or aromatic diols. A diol is preferably used 
which is chosen from: ethylene glycol, diechylene 
glycol, triethylene glycol, 1 , 3-propanediol, 
cyclohexanedimethanol and 4-butanediol . As other 
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polyols, there may be used glycerol, pentaerythritol, 
sorbitol, trimethylolpropane . 

The polyester amides may be obtained in a 
manner similar to the polyesters, by polycondensation 
of diacids with diamines or amino alcohols. As diamine, 
there may be used ethylenediamine, hexamethylenediamine, 
meta- or para-phenylenediamine . As aminoalcohol , 
monoethanol amine may be used. 

The polyester may, in addition, comprise at 
least one monomer carrying at least one -SO3M group, 
with M representing a hydrogen atom, an ammonium ion 
NH 4 + or a metal ion, such as for example an Na*, Li + , K+, 
Mg 2+ , Ca 2 ', Cu 2+ , Fe 2 * or Fe 3+ ion. There may also be used 
in particular a bifunctional aromatic monomer 
comprising such an -SO3M group. 

The aromatic ring of the bifunctional 
aromatic monomer carrying, in addition, an -SO3M group 
as described above may be chosen for example from 
benzene, naphthalene, anthracene, diphenyl, oxydiphenyl, 
sulphonyldiphenyl and methylenediphenyl rings. There 
may also be mentioned as examples of a bifunctional 
aromatic monomer carrying, in addition, an -SO3M group: 
sulphoisophthalic acid, sulphoterephthalic acid, 
sulphophthalic acid, 4-sulphonaphthalene- 
2, 7-dicarboxylic acid. 

The use of copolymers based on 
isophthalate/sulphoisophthalate, and more particularly 
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of copolymers obtained by condensation of diethylene 
glycol, cyclohexanedimethanol, isophthalic acid and 
sulphoisophthalic acid is preferred. Such polymers are 
sold, for example, under the trade name Eastman AQ® by 
the company Eastman Chemical Products. 

The optionally modified polymers of natural 
origin may be chosen from shellac resin, sandarac gum, 
dammars, elemis, copals, cellulosic polymers and 
mixtures thereof* 

According to a first embodiment of the 
composition according to the invention, the film- 
forming polymer may be present in the form of particles 
in aqueous dispersion, generally known as latex or 
pseudolatex. The techniques for preparing these 
dispersions are well known to persons skilled in the 
art . 

As an aqueous dispersion of film-forming 
polymer, there may be used the acrylic dispersions sold 
under the names NEOCRYL XK-90®, NEOCRYL A- 1070®, 
NEOCRYL A-1090®, NEOCRYL BT-62®, NEOCRYL A-1079®, 
NEOCRYL A-523® by the company AVECIA-NEORESINS, 
DOW LATEX 4 32® by the company DOW CHEMICAL, 
DAITOSOL 5000 AD® by the company DAITO KASEY KOGYO; or 
else the aqueous dispersions of polyurethane which are 
sold under the names NEOREZ R-981®, NEOREZ R-974® by 
the company AVECIA-NEORESINS, AVALURE UR-405®, 
AVALURE UR-410®, AVALURE UR-425®, AVALURE UR-450®, 
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SANCURE 875*, SANCURE 8 61®, SANCURE 878®, SANCURE 2060® 
by the company GOODRICH, IMPRANIL 8 5® by the company 
BAYER, AQUAMERE H-1511® by the company HYDROMER. 

As an aqueous dispersion of film-forming 
polymer, there may also be used the dispersions of 
polymers resulting from the free-radical polymerization 
of one or more free-radical monomers inside and/or 
partly at the surface, of preexisting particles of at 
least one polymer chosen from the group consisting of 
polyurethanes, polyureas, polyesters, polyesteramides 
and/or alkyds. These polymers are generally called 
hybrid polymers. 

According to a second variant embodiment of 
the composition according to the invention, the film- 
forming polymer may be a water-soluble polymer and is 
therefore present in the aqueous phase of the 
composition in solubilized form. As examples of film- 
forming, water-soluble polymers, there may be mentioned 

- proteins such as proteins of plant origin, such as 
wheat or soya bean proteins; proteins of animal origin 
such as keratins, for example keratin hydrolysates and 
sulphonic keratins; 

- anionic, cationic, amphoteric or nonionic polymers of 
chitin or chitosan; 

- cellulose polymers such as hydroxyethyl cellulose, 
hydroxypropyl cellulose, methyl cellulose, ethyl 
hydroxyethyl cellulose, carboxymethyl cellulose, and 
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quaternized derivatives of cellulose; 

- acrylic polymers or copolymers such as polyacrylates 
or polymethacrylates; 

- vinyl polymers, such as polyvinylpyrrolidones, 
copolymers of methyl vinyl ether and maleic anhydride, 
the copolymer of vinyl acetate and crotonic acid, 
copolymers of vinylpyrrolidone and vinyl acetate; 
copolymers of vinylpyrrolidone and caprolactam; 
polyvinyl alcohol ; 

- optionally modified polymers of natural origin, such 
as : 

• gum arabic, guar gum, xanthan derivatives, karaya 
gum; 

• alginates and carrageenans ; 

• glycoaminoglycans, hyaluronic acid and its 
derivatives; 

• shellac resin, sandarac gum, dammars, elemis, copals; 

• deoxyribonucleic acid; 

• mucopolysaccharides such as hyaluronic acid, 
chondroitin sulphates, and mixtures thereof. 

According to another variant embodiment of 
the composition according to the invention, the film- 
forming polymer may be present in a liquid fatty phase 
comprising oils or organic solvents such as those 
described above. The expression "liquid fatty phase'* is 
understood to mean, in the context of the invention, a 
fatty phase which is liquid at room temperature (25°C) 
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and atmospheric pressure (760 mmHg, that is 10 5 Pa), 
composed of one or more fatty substances which are 
liquid at room temperature, also called oils, which are 
generally compatible with each other. 

Preferably, the liquid fatty phase comprises 
a volatile oil, optionally in the form of a mixture 
with a nonvolatile oil, it being possible for the oils 
to be chosen from the oils cited above. 

According to a third embodiment of the 
composition according to the invention, the film- 
forming polymer may be present in the form of surface- 
stabilized particles dispersed in the liquid fatty 
phase . 

The dispersion of surface-stabilized polymer 
particles may be manufactured as described in the 
document EP-A-749747. 

The polymer particles are surface-stabilized 
using a stabilizer which may be a block polymer, a 
graft polymer and/or a random polymer, alone or in the 
form of a mixture. 

Dispersions of film-forming polymer in the 
liquid fatty phase, in the presence of stabilizing 
agents, are in particular described in the documents 
EP-A-749746, EP-A-923928, EP-A-930060 whose content is 
incorporated by way of reference into the present 
application . 

The size of the polymer particles in 



(105) JP 2004-155768 A 2004.6.3 

dispersion either in the aqueous phase or in the liquid 
fatty phase may range from 5 nm to 600 nm, and 
preferably from 20 nm to 300 nm. 

According to a fourth embodiment of the 
composition according to the invention, the film- 
forming polymer may be solubilized in the liquid fatty 
phase; the film-forming polymer is then said to be a 
fat-soluble polymer. 

By way of example of a fat-soluble polymer, 
there may be mentioned copolymers of vinyl ester (the 
vinyl group being directly linked to the oxygen atom of 
the ester group and the vinyl ester having a linear or 
branched saturated hydrocarbon radical of 1 to 19 
carbon atoms, linked to the carbonyl of the ester 
group) and of at least one other monomer which may be a 
vinyl ester (different from the vinyl ester already 
present), an a-olefin (having from 8 to 28 carbon 
atoms), an alkyl vinyl ether (in which the alkyl group 
comprises from 2 to 18 carbon atoms), or an allyl or 
methallyl ester (having a linear or branched saturated 
hydrocarbon radical of 1 to 19 carbon atoms, linked to 
the carbonyl of the ester group) . 

These copolymers may be crosslinked using 
crosslinking agents which may be either of the vinyl 
type, or of the allyl or methallyl type, such as 
tetraallyloxyethane, divinylbenzene, divinyl 
octanedioate, divinyl dodecanedioate and divinyl 
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octadecanedioate . 

As examples of these copolymers, there may be 
mentioned the copolymers: vinyl acetate/allyl stearate, 
vinyl acetate/vinyl laurate, vinyl acetate/vinyl 
stearate, vinyl acetate/octadecene, vinyl 
acetate/octadecyl vinyl ether, vinyl propionate/allyl 
laurate, vinyl propionate/vinyl laurate, vinyl 
stearate/ 1-octadecene, vinyl acetate/ 1-dodecene, vinyl 
stearate/ethyl vinyl ether, vinyl propionate/cetyl 
vinyl ether, vinyl stearate/allyl acetate, vinyl 
2, 2-dimethyloctanoate/vinyl laurate, allyl 
2, 2-dimethylpentanoate/vinyl laurate, vinyl dimethyl 
propionate/vinyl stearate, allyl dimethyl 
propionate/vinyl stearate, vinyl propionate/vinyl 
stearate, crosslinked with 0.2% of divinylbenzene, 
vinyl dimethyl propionate/vinyl laurate, crosslinked 
with 0.2% of divinylbenzene, vinyl acetate/octadecyl 
vinyl ether, crosslinked with 0.2% of 
tetraallyloxyethane, vinyl acetate/allyl stearate, 
crosslinked with 0.2% of divinylbenzene, vinyl 
acetate/ 1-octadecene crosslinked with 0.2% of 
divinylbenzene and allyl propionate/allyl stearate 
crosslinked with 0.2% of divinylbenzene. 

As fat-soluble film-formimg polymers, there 
may also be mentioned fat-soluble homopolymers , and in 
particular those resulting from the homopoiymerization 
of vinyl esters having from 9 to 22 carbon atoms or of 
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alkyl acrylates or methacrylates, the alkyl radicals 
having from 10 to 20 carbon atoms. 

Such fat- soluble homopolymers may be chosen 
from polyvinyl stearate, polyvinyl stearate crosslinked 
using divinylbenzene, diallyl ether or diallyl 
phthalate, polystearyl (meth) acrylate, polyvinyl 
laurate, polylauryl (meth) acrylate, it being possible 
for these poly (meth) acrylates to be crosslinked using 
ethylene glycol or tetraethylene glycol dimethacrylate. 

The fat-soluble copolymers and homopolymers 
defined above are known and in particular described in 
application FR-A-2232303 ; they may have a weight- 
average molecular weight ranging from 2 000 to 500 000, 
and preferably from 4 000 to 200 000. 

As film- forming, fat-soluble polymers which 
can be used in the invention, there may also be 
mentioned polyalkylenes and in particular copolymers of 
C 2 -C 2 o alkenes, such as polybutene, alkyl celluloses with 
a saturated or unsaturated, linear or branched, Ci to C 8 
alkyl radical such as ethyl cellulose and propyl 
cellulose, copolymers of vinylpyrrolidone (VP) and in 
particular copolymers of vinylpyrrolidone and of a C 2 to 
C 40 , and better still C 3 to C 2 o, alkene. By way of 
example of a VP copolymer which can be used in the 
invention, there may be mentioned the VP/vinyl acetate, 
VP/ethyl methacrylate, butylated polyvinylpyrrolidone 
(PVP) , VP/ethyl methacrylate/methacrylic acid, 



(108) 



JP 2004-155768 A 2004. 6. 3 



VP/eicosene, VP/hexadecene, VP/triacontene, VP/styrene 
and VP/acrylic acid/lauryl methacrylate copolymer. 

The composition according to the invention 
may comprise a film-forming aid which promotes the 
formation of a film with the film-forming polymer. Such 
a film- forming agent may be chosen from all the 
compounds known to persons skilled in the art to be 
capable of fulfilling the desired function, and in 
particular may be chosen from plasticizing agents and 
coalescing agents. 

The composition according to the invention 

may comprise a wax. 

A subject of the invention is therefore a 
composition comprising, in a physiologically acceptable 
medium, substantially rectilinear rigid fibres and a 
wax, the composition having a thixotropic plastic 
behaviour. 

The expression "wax" is understood to mean, 
within the context of the present invention, a 
lipophilic fatty compound, which is solid at room 
temperature (25°C) and atmospheric pressure (760 mmHg, 
that is 10 5 Pa) , with a reversible solid/liquid change 
of state, having a melting point greater than 30°C and 
better still greater than 55°C and which may range up 
to 200°C, in particular up to 120°C. 

By heating the wax to its melting point, it 
is possible to make it miscible with oils and to form a 
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microscopically homogeneous mixture/ but on bringing 
the temperature of the mixture back to room temperature, 
recrystallization of the wax in the oils of the mixture 
is obtained. 

The melting point values correspond, 
according to the invention, to the peak of melting 
measured using a differential scanning calorimeter 
(DSC) , for example the calorimeter sold under the name 
DSC 30 by the company METLER, with a rise in 
temperature of 5 or 10°C per minute* 

The waxes, for the purposes of the invention, 
are those generally used in the cosmetic and 
dermatological fields. There may be mentioned in 
particular beeswax, lanolin wax, and Chinese waxes; 
rice wax, Carnauba wax, Candelilla wax, Ouricury wax, 
cork fibre wax, sugarcane wax, Japan wax, and sumac 
wax; montan wax, macrocrystalline waxes, paraffin waxes, 
ozokerites, ceresin wax, lignite wax, polyethylene 
waxes, the waxes obtained by Fischer-Tropsch synthesis, 
fatty acid esters and glycerides which are concrete at 
40°C and better still at over 55°C. 

There may also be mentioned the waxes 
obtained by catalytic hydrogenation of animal or 
vegetable oils having linear or branched C 8 -C32 fatty 
chains. Among these, there may be mentioned in 
particular hydrogenated jojoba oil, hydrogenated 
sunflower oil, hydrogenated castor oil, hydrogenated 
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copra oil and hydrogenated lanolin oil. 

Silicone waxes or fluorinated waxes may also 
be mentioned - 

A mixture of the waxes described above may be 

used. 

The waxes present in the composition may be 
dispersed in the form of particles in an aqueous medium. 
These particles may have a mean size ranging from 50 nm 
to 50 ]om, and preferably ranging from 50 nm to 10 pra, 
and better still ranging from 50 nm to 3 . 5 pm. 

In particular, the wax may be present in the 
form of a waxes-in-water emulsion, it being possible 
for the waxes to be in the form of particles having a 
mean size ranging from 1 urn to 50 ym, preferably 
ranging from 1 jim to 50 ym, and better still ranging 
from 1 pi to 5 ym. 

In another embodiment of the composition 
according to the invention, the wax may be present in 
the form of a wax microdispersion, the wax being in the 
form of particles whose mean size is less than 1 ym, 
and ranges in particular from 50 nm to 500 nm. Wax 
microdispersions are described in the documents 
EP-A-557196 and EP-A-104 8282 . 

The wax may also have a hardness ranging from 
0.05 MPa to 15 MPa, and preferably ranging from 6 MPa 
to 15 MPa. The hardness is determined by measuring the 
compression force measured at 20°C using the 
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texturometer sold under the name TA-XT2i by the company 
RHEO, equipped with a stainless steel cylinder having a 
diameter of 2 mm, moving at the measuring speed of 
0.1 itim/s, and penetrating into the wax to a penetration 
depth of 0.3 mm. To measure the hardness, the wax is 
melted at a temperature equal to the melting point of 
the wax + 2 0°C. The molten wax is poured into a 
container having a diameter of 30 mm and a depth of 
20 mm* The wax is recrystallized at room temperature 
(25°C) for 24 hours, and then the wax is stored for at 
least 1 hour at 20°C before carrying out the 
measurement of hardness. The value of the hardness is 
the measured compacting force divided by the surface 
area of the texturometer cylinder in contact with the 
wax . 

The wax may be present in the composition 
according to the invention in an amount ranging from 
0.1% to 50% by weight, relative to the total weight of 
the composition, preferably from 0.5% to 30% by weight, 
and better still from 1% to 20% by weight. 

The composition according to the invention 
may comprise at least one fatty compound which is pasty 
at room temperature. The expression "pasty fatty 
substance' 7 for the purposes of the invention is 
understood to mean fatty substances having a melting 
point ranging from 25 to 60°C, preferably from 30 to 
45°C and/or a hardness ranging from 0.001 to 0 . 5 MPa, 
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preferably from 0.005 to 0 . 4 MPa. 

The melting point values correspond to the 
melting point measured using a differential scanning 
calorimeter (DSC), such as the calorimeter sold under 
the name DSC 2 92 0 by the company TA Instruments, with a 
temperature rise of 5 or 10°C per minute. (The melting 
point considered is the point corresponding to the 
temperature of the most endothermic peak of the 
thermogram) . 

The hardness is measured according to the 
method of penetration of a probe into a sample of 
compound and in particular using a texture analyser 
(for example TA-XT2 i from Rheo) equipped with a 
stainless steel cylinder having a diameter of 2 ram. The 
hardness is measured at 20°C at the centre of 5 samples. 
The cylinder is introduced into each sample at a 
pre-speed of 1 mm/s and then a measuring speed of 
0.1 mm/s, the penetration depth being 0.3 mm. The 
recorded value of hardness is that of the maximum peak 
of the applied force. 

Preferably, these fatty substances are 
hydrocarbon compounds, optionally of the polymeric 
type; they may also be chosen from silicone and/or 
fluorinated compounds; they may also be provided in the 
form of a mixture of hydrocarbon and/or silicon^ and/or 
fluorinated compounds. In the case of a mixture of 
various pasty fatty substances, pasty hydrocarbon 
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compounds are predominantly preferably used (containing 
mainly carbon and hydrogen atoms and optionally ester 
groups) . 

Among the pasty compounds which may be used 
in the composition according to the invention, there 
may be mentioned lanolins and lanolin derivatives such 
as acetylated lanolins or oxypropylenated lanolins or 
isopropyl lanolate, having a viscosity of 18 to 21 Pa.s, 
preferably 19 to 20.5 Pa.s, and/or a melting point of 
30 to 55°C, and mixtures thereof. It is also possible 
to use esters of fatty acids or of fatty alcohols, in 
particular those having 20 to 65 carbon atoms (melting 
point of the order of 20 to 35°C and/or viscosity at 
40°C ranging from 0.1 to 40 Pa.s) such as tr iisostearyl 
or cetyl citrate; arachidyl propionate; vinyl 
polylaurate; cholesterol esters such as the 
triglycerides of plant origin such as hydrogenated 
vegetable oils, viscous polyesters such as 
poly (12-hydroxystearic acid) and mixtures thereof. As 
triglycerides of plant origin, derivatives of 
hydrogenated castor oil, such as "THIXINR" from Rheox, 

may be used. 

It is also possible to mention silicone pasty 
fatty substances such as polydimethylsiloxanes (PDMS) 
having pendent chains of the alkyl or alkoxy type 
having from 8 to 24 carbon atoms, and a melting point 
of 20-55°C, such as stearyl dimethicones, in particular 
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those sold by the company Dow Corning under the trade 
names DC2503 and DC25514, and mixtures thereof. 

The pasty fatty substance may be present in 
the composition according to the invention in an amount 
ranging from 0 to 60% (in particular 0.01% to 60%) by 
weight, relative to the total weight of the composition, 
preferably ranging from 0 . 5 to 45% by weight, and 
better still ranging from 2% to 30% by weight, in the 
composition. 

The composition according to the invention 
may contain emulsifying surfactants present in 
particular in a proportion ranging from 2 to 30% by 
weight relative to the total weight of the composition, 
and better still from 5% to 15%. These surfactants may 
be chosen from anionic, nonionic or amphoteric 
surfactants. Reference may be made to the document 
"Encyclopedia of Chemical Technology, KIRK-OTHMER" , 
volume 22, p. 333-432, 3 rd edition, 1979, WILEY, for the 
definition of the properties and functions (emulsifier) 
of the surfactants, in particular p. 347-377 of this 
reference, for anionic and nonionic surfactants. 

The surfactants preferably used in the 
composition according to the invention are chosen: 
- from nonionic surfactants: fatty acids, fatty 
alcohols, polyethoxylated or polyglycerolated fatty 
alcohols such as polyethoxylated stearyl or 
cetylstearyl alcohols, esters of fatty acid and of 
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sucrose, esters of alkyl glucose, in particular 
polyoxyethylenated fatty esters of Ci-C € alkyl glucose, 
sorbitol or glycerol mono-, di-, tri- or sesquioleates 
or stearates, glycerol laurates or polyethylene glycol 
laurates; alkyl or alkoxy dimethicone copolyols with an 
alkyl or alkoxy chain which is pendent or at the end of 
the silicone backbone having for example 6 to 22 carbon 
atoms, polyethylene glycol fatty acid esters 
(polyethylene glycol monostearate or monolaurate) ; 
polyoxyethylenated sorbitol fatty acid esters (stearate, 
oleate) ; polyoxyethylenated alkyl (lauryl, cetyl, 
stearyl, octyl) ethers and dimethicone copolyols, and 
mixtures thereof, 

- from anionic surfactants: Ci6-C 30 fatty acids 
neutralized with amines, aqueous ammonia or alkali- 
metal salts, and mixtures thereof. 

Surfactants are preferably used which allow 
the production of an oil-in-water or wax-in-water 
emulsion* 

The composition may comprise additional short 
fibres, different from the rigid fibres described above 
and having in particular a length of less than 0.8 mm, 
in particular ranging from 0,1 mm to 0.5 mm. 

The short fibres may be chosen from silk 
fibres, cotton fibres, wool fibres, flax fibres, 
cellulose fibres extracted in particular from wood, 
from vegetables or from algae, polyamide fibres 
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(Nylon®), modified cellulose fibres (rayon, viscose, 
acetate in particular rayon acetate) , acrylic, in 
particular polymethyl methacrylate or poly- 
2-hydroxyethyl methacrylate, fibres, polyolefin, and in 
particular polyethylene or polypropylene, fibres, 
Teflon® fibres, insoluble collagen fibres, polyester 
fibres, polyvinyl chloride fibres, polyvinylidene 
chloride fibres, polyvinyl alcohol fibres, 
polyacrylonitrile fibres, chitosan fibres, polyurethane 
fibres, and polyethylene phthalate fibres. 

The composition according to the invention 
may also comprise a colouring substance such as 
pulverulent colouring substances, fat-soluble colorants, 
water-soluble colorants. This colouring substance may 
be present in an amount ranging from 0.01% to 30% by 
weight, relative to the total weight of the composition. 

The pulverulent colouring substances may be 
chosen from pigments and pearlescent agents. 

The pigments may be white or coloured, 
inorganic and/or organic, coated or otherwise. There 
may be mentioned, among the inorganic pigments, 
titanium dioxide, optionally surface-treated, zirconium, 
zinc or cerium oxides, as well as iron or chromium 
oxides, manganese violet, ultramarine blue, chromium 
hydrate and ferric blue. Among the organic pigments, 
there may be mentioned carbon black, pigments of the D 
& C type, and lacquers based on carmine, barium, 
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strontium, calcium or aluminium. 

The pearlescent agents may be chosen from 
white pearlescent pigments such as mica coated with 
titanium or bismuth oxychloride, coloured pearlescent 
pigments such as mica-titanium with iron oxides, 
mica-titanium with in particular ferric blue or 
chromium oxide, mica-titanium with an organic pigment 
of the abovementioned type as well as pearlescent 
pigments based on bismuth oxychloride. 

The fat-soluble colorants are, for example, 
Sudan red, D&C Red 17, D&C Green 6, p-carotene, soya- 
bean oil, Sudan brown, D&C Yellow 11, D&C Violet 2, D&C 
Orange 5, quinoline yellow, annatto. The water-soluble 
colorants are, for example, sugarbeet juice and 

methylene blue- 

The composition according to the invention 
may additionally comprise fillers. The expression 
fillers should be understood to mean particles of any 
form, which are colourless or white, inorganic or 
synthetic, insoluble in the medium of the composition 
regardless of the temperature at which the composition 
is produced. These fillers serve in particular to 
modify the rheology or the texture of the composition. 

The fillers may be inorganic or organic, of 
, any form, platelet, spherical or oblong, regardless of 
the crystallographic form (for example sheet, cubic, 
hexagonal, orthorhombic, and the like) . There may be 
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mentioned talc, mica, silica, kaolin, powders of 
polyamide (Nylon®) (Orgasol® from Atochem) , of 
poly-p-alanine and of polyethylene, powders of 
tetraf luoroethylene polymers (Teflon*) , lauroyllysine, 
starch, boron nitride, polymeric hollow microspheres 
such as those of polyvinyl idene chloride/acrylonitrile 
such as Expancel® (Nobel Industrie) , acrylic acid 
copolymers (Polytrap® from the company Dow Corning) and 
microbeads of silicone resin (Tospearls® from Toshiba, 
for example) , particles of elastomeric 

polyorganosiloxanes, polymethyl methacrylate microbeads, 
precipitated calcium carbonate, magnesium carbonate and 
hydrocarbonate, hydroxyapatite, hollow microspheres of 
silica (Silica Beads® from Maprecos) , glass or ceramic 
microcapsules, metal soaps derived from organic 
carboxylic acids having from 8 to 22 carbon atoms, 
preferably from 12 to 18 carbon atoms, for example zinc, 
magnesium or lithium stearate, zinc laurate, magnesium 
myristate . 

The fillers may be present in an amount of 
0.01 to 30% by weight, and preferably 0.5% to 15% by 
weight . 

The composition of the invention may 
additionally comprise any additive customarily used in 
cosmetics such as antioxidants, preservatives, perfumes, 
neutralizing agents, cosmetic or dermatological active 
agents such as for example emollients, moisturizers, 
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vitamins, sunscreens, and mixtures thereof. These 
additives may be present in the composition in an 
amount ranging from 0.01 to 20% of the total weight of 
the composition and better still ranging from 0.01 to 
10%. 

Of course persons skilled in the art will be 
careful to choose the possible additional additives 
and/or their quantity such that the advantageous 
properties of the composition according to the 
invention are not, or not substantially, impaired by 
the addition envisaged. 

The composition according to the invention 
may be produced by the known methods generally used in 
the cosmetic or dermatological field. 

The invention is illustrated in greater 
detail in the following examples. 
Example 1 : 

A mascara having the following composition 
was prepared: 

- polyimide -amide fibres 2 mm long sold under 

the name KERMEL TECH by the company Rhodia 0.63 g 

- saponite (Veegum DGT by the company 

Vanderbilt) 2 • 63 g 

- associative polyurethane (Ser Ad FX 1100 

from the company Servo) 2 9 

- sulphopolyester (AQ 55 S from the company 
Eastman Chemical) 3 9 
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- beeswax 8 g 

- polyvinylpyrrolidone/l-eicosene copolymer 
(Antaron V 220F from the company ISP) 3 g 

- microbead of methyl methacrylate/ethylene 
glycol dimethacrylate copolymer 4 g 

- polyamide fibres 0.3 mm long and 0.9 Dtex 

from the company Paul Bonte 2 g 

- propylene glycol 8 g 

- black iron oxide 8 g 

- preservatives qs 

- water qs 100 g 

This mascara has the following rheological 

profile : 

- initial consistency Gi* equal to 10 000 Pa 

- initial elasticity 8i equal to 26° 

- yield point x c equal to 100 Pa; 

- resumption of thixotropy, after a continuous shearing 
of 1 000 s" 1 , for one minute equal to 32% after 1 minute 
of rest and equal to 84.5% after 30 minutes of rest. 

The rigid polyimide-amide fibres are 
homogeneously dispersed in the mascara. The latter is 
easy to apply to the eyelashes and makes it possible to 
obtain an optimum lengthening of the eyelashes, the 
rigid fibres being fixed in the optimum continuation of 
the eyelashes. 
Example 2 : 

A mascara having the following composition is 
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prepared: 

- polyimide- amide fibres 2 mm long sold under 

the name KERMEL TECH by the company Rhodia 1 g 

- hectorite modified with distearyldimethyl- 
ammonium chloride sold under the name 

Bentone 38V by the company Elementis H g 

- propylene carbonate 2 9 

- vinyl acetate/allyl stearate (65/35) 

copolymer (Mexomere PQ from CH1MEX) 4.5 g 

- polyvinyl laurate (Mexomere PP from CHIMEX) 1.5 g 

- black iron oxide 7 9 

- preservative qs 

- isododecane qs 100 9 

The mascara obtained has a thixotropic 
plastic behaviour; it is easy to apply to the eyelashes 
and confers on the latter a lengthening effect which is 
homogeneous and situated in the continuation of the 
eyelashes . 
Example 3 : 

A mascara having the following composition is 

prepared: 

- polyimide-amide fibres 2 mm long sold under 

the name KERMEL TECH by the company Rhodia 1 g 

- hectorite modified with distearyldimethyl- 
ammonium chloride sold under the name 

Bentone 38V by the company Elementis H 9 

- propylene carbonate 2 9 
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- carnauba wax 0 9 

- black iron oxide 7 9 

- preservative qs 

- isododecane qs 100 9 

The mascara obtained has a thixotropic 
plastic behaviour; it is easy to apply to the eyelashes 
and confers on the latter a lengthening effect which is 
homogeneous and situated in the continuation of the 
eyelashes . 
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CLAIMS 

1. Composition comprising, in a 
physiologically acceptable medium, substantially 
rectilinear rigid fibres and at least one compound 
chosen from a film- forming polymer and/or a wax, the 
composition having a thixotropic plastic behaviour. 

2. Composition according to Claim 1, 
characterized in that at least 50% in numerical terms, 
preferably at least 75% in numerical terms," and better 
still at least 90% in numerical terms of the fibres are 
such that the angle formed between the tangent to the 
longitudinal central axis of the fibre at an end of the 
fibre and the line joining the said end to the point on 
the longitudinal central axis of the fibre 
corresponding to half the length of the fibre is less 
than 15° and the angle formed between the tangent to 
the longitudinal central axis of the fibre at a point 
situated halfway along the fibre and the line joining 
one of the ends to the point on the longitudinal 
central axis of the fibre corresponding to half the 
length of the fibre is less than or equal to 15° for an 
identical length of fibre ranging from 0 . 8 mm to 5 mm, 
preferably ranging from 1 mm to 4 mm, preferably 
ranging from 1 nun to 3 mm, and better still of 2 mm. 

3. Composition according to Claim 2, 
characterized in that the said angle is less than or 
equal to 10°, preferably less than or equal to 5°, 



(124) JP 2004-155768 A 2004.6.3 

4. Composition according to any one of the 
preceding claims, characterized in that the fibres have 
a length (L) ranging from 0,8 mm to 5 mm, preferably 
ranging from 1 mm to 4 ram and preferentially ranging 
from 1 mm to 3 mm. 

5. Composition according to any one of the 
preceding claims, characterized in that the fibres have 
a section contained in a circle having a diameter (D) 
ranging from 2 nm to 500 |um, preferably ranging from 
100 nm to 100 |um and preferentially ranging from 1 |im 
to 50 jam. 

6. Composition according to any one of the 
preceding claims, characterized in that the fibres have 
an aspect ratio (L/D) ranging from 3.5 to 2 500, 
preferably from 5 to 500, and better still from 5 to 
150. 

7. Composition according to any one of the 
preceding claims, characterized in that the fibres have 
a linear density ranging from 0.15 to 30 denier, and 
preferably ranging from 0.18 to 18 denier. 

8. Composition according to any one of the 
preceding claims, characterized in that the 
substantially rectilinear rigid fibres are fibres of a 
synthetic polymer chosen from polyesters, polyurethanes, 
acrylic polymers, polyolefins, polyamides- 

9. Composition according to any one of the 
preceding claims, characterized in that the rigid 
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fibres do not comprise several alternate layers of 
polymers having different refractive indices. 

10, Composition according to any one of the 
preceding claims, characterized in that the 
substantially rectilinear rigid fibres are aromatic 
polyirnide-amide fibres . 

11. Composition according to any one of the 
preceding claims, characterized in that the 
substantially rectilinear rigid fibres are aromatic 
polyimide-amide fibres, the said aromatic polyirnide- 
amide comprising a repeating unit of formula (I): 

/ co \ 

NH R N v R x CO w 

CO 

optionally additionally a repeating unit of 
formula ( II ) : 

-NH-R-NH-CO-R 2 -CO- (II) 

optionally additionally a repeating unit of 
formula (III) : 

-NH ft NH CO r>~X 1 CO ( ,IJ ) 



TO 



SO^M 
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optionally additionally a repeating unit of 
formula (IV) : 



"N r; n R- 

\ / \ _/ 



(IV) 



CO 



CO 



12. Composition according to Claim 11/ 
characterized in that R x represents: 



a group 



a group 




or a group 




O TO 



13. Composition according to either of 
Claims 11 and 12, characterized in that R is chosen 
from the groups: 



(127) 



JP 2004-155768 A 2004. 6. 3 




14. Composition according to any one of 
Claims 11 to 13, characterized in that R 2 is a group of 
formula : 




15. Composition according to any one of 
Claims 11 to 14, characterized in that R 3 is chosen from 
the groups of formula: 
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16. Composition according to any one of 
Claims 11 to 15, characterized in that the polyimide- 
amide is obtained by polymerization of tolylene 
diisocyanate and trimellitic anhydride and comprises 
repeating units of formula: 




17. Composition according to any one of the 
preceding claims, characterized in that the 
substantially rectilinear rigid fibres are present in 
an amount ranging from 0.01% to 10% by weight, relative 
to the total weight of the composition, preferably 
ranging from 0.1% to 5% by weight, and preferentially 
ranging from 0.3% to 3% by weight. 

18. Composition according to any one of the 
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preceding claims, characterized in that it has an 

initial consistency G*t ranging from 1 x 10 2 Pa to 

1 x 10 5 Pa, preferably ranging from 5 x 10 2 Pa to 

5 x 10 4 Pa, and better still ranging from 6 x 10 2 Pa to 

9 x 10 3 Pa, measured under a sinusoidal stress at a 

frequency of 1 Hz. 

19. Composition according to any one of the 
preceding claims, characterized in that it has an 
initial elasticity 6i ranging from 1° to 45°, and better 
still ranging from 10° to 35°. 

20. Composition according to any one of the 
preceding claims, characterized in that it has a yield 
point t c ranging from 10 Pa to 3 500 Pa, and preferably 
ranging from 20 Pa to 1 000 Pa. 

21. Composition according to any one of the 
preceding claims, characterized in that it comprises a 
thixotropic thickening agent. 

22. Composition according to any one of the 
preceding claims, characterized in that the composition 
comprises an aqueous medium. 

23. Composition according to any one of the 
preceding claims, characterized in that it comprises 
water and optionally a hydrophilic organic solvent. 

24. Composition according to the preceding 
claim, characterized in that the hydrophilic organic 
solvent is chosen from monoalcohols having from 2 to 

5 carbon atoms, polyols having from 2 to 8 carbon atoms, 
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C 3 -C 4 ketones, C 2 -C 4 aldehydes. 

25. Composition according to Claim 23 or 24, 
characterized in that the water or the mixture of water 
and hydrophilic organic solvent is present in an amount 
ranging from 0.1% to 90% by weight, relative to the 
total weight of the composition, and preferably from 
0.1% to 60% by weight. 

26. Composition according to one of 
Claims 21 to 25, characterized in that the thixotropic 
thickening agent is a thixotropic thickener for the 
aqueous medium chosen from hydrophilic clays, 
carrageenan gum, hydrophilic pyrogenic silica. 

27. Composition according to Claim 26, 
characterized in that the hydrophilic clay is chosen 
from the group consisting of clays of the family of 
smectites, vermiculites, stevensite, chlorites. 

28. Composition according to Claim 26 or 27, 
characterized in that the hydrophilic clay is chosen 
from the group consisting of montmorillonites, 
hectorites, bentonites, beidellite, saponites. 

29. Composition according to any one of the 
preceding claims, characterized in that it comprises a 
liquid fatty phase. 

30. Composition according to the preceding 
claim, characterized in that the liquid fatty phase 
comprises a fatty substance chosen from oils, organic 
solvents, and mixtures thereof. 



(131) JP 2004-155768 A 2004.6.3 

31. Composition according to Claim 29 or 30, 
characterized in that it comprises an oil chosen from 
oils of mineral, animal, plant or synthetic origin, 
carbonaceous/ hydrocarbonaceous, fluorinated and/or 
silicone oils, alone or as a mixture* 

32. Composition according to any one of 
Claims 29 to 31, characterized in that the liquid fatty 
phase represents from 0.1% to 98% by weight, relative 
to the total weight of the composition, and preferably 
from 1 to 80% by weight. 

33. Composition according to any one of 
Claims 29 to 32, characterized in that it comprises at 
least one volatile oil or one volatile organic solvent. 

34. Composition according to the preceding 
claim, characterized in that the volatile oil is chosen 
from octamethylcyclotetrasiloxane, decamethylcyclo- 
pentasiloxane, dodecamethylcyclohexasiloxane, 
heptamethylhexyltrisiloxane, heptamethyloctyltri- 
siloxane, hexamethyldisiloxane, octamethyl trisiloxane, 
decamethyltetrasiloxane, dodecamethylpentasiloxane, 
branched C 8 -Ci6 alkanes. 

35. Composition according to Claim 33 or 34, 
characterized in that the volatile oil is present in an 
amount ranging from 0.1% to 98% by weight, relative to 
the total weight of the composition, preferably from 1% 
to 65% by weight. 

36. Composition according to any one of 
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Claims 29 to 35, characterized in that it comprises a 
nonvolatile oil. 

37. Composition according to the preceding 
claim, characterized in that the nonvolatile oil is 
present in an amount ranging from 0,1% to 80% by weight, 
preferably from 0.1% to 50% by weight, relative to the 
total weight of the composition, and better still from 
0.1% to 20% by weight. 

38. Composition according to any one of 
Claims 21 and 29 to 37, characterized in that the 
thixotropic thickening agent is a thixotropic thickener 
for an oily medium. 

39. Composition according to the preceding 
claim, characterized in that the thixotropic thickening 
agent for the oily medium is chosen from organophilic 
clays, hydrophobic pyrogenic silicas, elastomeric 
organopolysiloxanes . 

40. Composition according to any one of 
Claims 21, 26 to 28, 38, 39, characterized in that the 
thixotropic thickening agent is present in a content 
ranging from 0.5% to 15% by weight, relative to the 
total weight of the composition, preferably ranging 
from 1% to 15% by weight, preferentially ranging from 
2% to 10% by weight, and more preferentially ranging 
from 2% to 8% by weight. 

41. Composition according to any one of 
Claims 21 to 40, characterized in that it comprises an 
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additional thickening agent. 

42. Composition according to any one of 
Claims 21 to 41, characterized in that it comprises an 
additional hydrophilic thickening agent, 

43. Composition according to the preceding 
claim, characterized in that the additional thixotropic 
agent is an associative polyurethane . 

44. Composition according to any one of 
Claims 21 to 43, characterized in that it comprises an 
additional lipophilic thickening agent. 

45. Composition according to any one of 
Claims 41 to 44, characterized in that the additional 
thickening agent is present in an amount ranging from 
0.1% to 5% by weight, relative to the total weight of 
the composition, and preferably ranging from 0.1% to 3% 
by weight . 

46. Composition according to any one of the 
preceding claims, characterized in that the 
film-forming polymer is chosen from the group 
consisting of vinyl polymers, acrylic polymers, 
polyurethanes, polyesters, polyamides, polyureas, 
cellulosic polymers. 

47. Composition according to any one of the 
preceding claims, characterized in that the 
film-forming polymer is present in the form of 
particles in aqueous dispersion. 

48. Composition according to any one of the 
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preceding claims, characterized in that the 
film- forming polymer is present in a polymer dry matter 
content ranging from 0.1% to 60% by weight relative to 
the total weight of the composition, preferably from 
0.5% to 40% by weight, and better still from 1% to 30% 
by weight. 

49. Composition according to any one of the 
preceding claims, characterized in that the wax has a 
melting point greater than 30°C and ranging up to 120°C. 

50. Composition according to any one of the 
preceding claims, characterized in that the wax is 
chosen from beeswax, lanolin wax, and Chinese waxes; 
rice wax, Carnauba wax, Candelilla wax, Ouricury wax, 
cork fibre wax, sugarcane wax, Japan wax, and sumac 
wax; montan wax, microcrystalline waxes, paraffin waxes, 
ozokerites, ceresin wax, lignite wax, polyethylene 
waxes, the waxes obtained by Fischer-Tropsch synthesis, 
fatty acid esters and glycerides which are concrete at 
40°C, waxes obtained by catalytic hydrogenation of 
animal or vegetable oils having linear or branched 
Ce-C 3 2 fatty chains, silicone waxes, fluorinated waxes, 
and mixtures thereof. 

51. Composition according to any one of the 
preceding claims, characterized in that the wax has a 
hardness ranging from 0.05 MPa to 15 MPa. 

52. Composition according to any one of the 
preceding claims, characterized in that the wax is 
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present in an amount ranging from 0.1% to 50% by weight, 
relative to the total weight of the composition, 
preferably from 0.5% to 30% by weight, and better still 
from 1% to 20% by weight* 

53. Composition according to any one of the 
preceding claims, characterized in that it comprises a 
pasty fatty substance. 

54. Composition according to any one of the 
preceding claims, characterized in that it comprises a 
surfactant . 

55. Composition according to any one of the 
preceding claims, characterized in that it comprises 
additional short fibres, different from the rigid 
fibres, and having a length of less than 0.8 mm, 
preferably ranging from 0.1 mm to 0.5 mm. 

56. Composition according to any one of the 
preceding claims, characterized in that it comprises a 
colouring substance . 

57. Composition according to the preceding 
claim, characterized in that the colouring substance is 
chosen from pigments, pearlescent agents, fat-soluble 
colorants, water-soluble colorants . 

58. Composition according to Claim 53 or 54, 
characterized in that the colouring substance is 
present in an amount ranging from 0.01% to 30% by 
weight, relative to the total weight of the composition. 

59. Composition according to any one of the 
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preceding claims, characterized in that it comprises a 
filler. 

60. Composition according to any one of the 
preceding claims, characterized in that it comprises a 
cosmetic additive chosen from antioxidants, 
preservatives, perfumes, neutralizing agents, 
emollients, moisturizers, vitamins, sunscreens, 
plasticizing agents, coalescing agents. 

61. Composition according to any one of the 
preceding claims, characterized in that it is in the 
form of a composition for coating the eyelashes, a 
product for the eyebrows, an eyeliner, a product for 
the lips, a blusher or an eye shadow, a foundation, a 
make-up product for the body, a concealer, a nail 
varnish, a care product for the skin. 

62. Composition according to any one of the 
preceding claims, characterized in that it is a care or 
make-up composition for the keratinous fibres. 

63. Composition according to any one of the 
preceding claims, characterized in that it is a mascara. 

64. Cosmetic method for making up and caring 
for the keratinous materials comprising the application 
to the keratinous materials of a composition according 
to any one of the preceding claims. 

65. Cosmetic method for making up and caring 
for the eyelashes comprising the application to the 
eyelashes of a composition according to any one of 
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Claims 1 to 60 and 62 or 63, 

66. Use of substantially rectilinear rigid 
fibres in a composition comprising, in a 
physiologically acceptable medium, at least one 
film- forming polymer and/or at least one wax, the 
composition having a thixotropic plastic behaviour, in 
order to obtain a homogeneous deposit, in particular a 
make-up, on the keratinous materials. 

67. Use of a mascara comprising a 
composition according to any one of Claims 1 to 60, in 
order to obtain a lengthening in the continuation of 
the eyelashes and/or in order to mimic the continuation 
of the eyelashes. 

68. Use of substantially rectilinear rigid 
fibres in a composition comprising, in a 
physiologically acceptable medium, at least one 
film-forming polymer and/or at least one wax, the 
composition having a thixotropic plastic behaviour, in 
order to obtain a lengthening in the continuation of 
the eyelashes and/or in order to mimic the continuation 
of the eyelashes. 
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1 . Abstract 

The subject of the invention is a cosmetic 
composition comprising substantially rectilinear rigid 
fibres and a compound chosen from a film-forming 
polymer and/or a wax, the composition having a 
thixotropic plastic behaviour. 

The composition exhibits a good dispersion of 
the rigid fibres and allows a homogeneous deposition on 
the keratinous materials. In particular, the 
composition confers a good effect of lengthening of the 
eyelashes . 

Application to the making up and the care of 
the keratinous materials, in particular as a mascara. 

2 . Representative Drawing 

None 



